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OFFICE    OF    THE    MINISTER    OF    RAILWAYS   AND    CANALS, 

CANADA. 


Ottawa,  8th  November,  187^. 
Delr  Sir  : 

I  observe  that  you  have  not  submitted  a  general  report  on  tbd 
Canals  under  your  charge  since  January^  1877 ;  and,  as  I  am  desirous  to  lay 
before  Parliament,  at  its  next  session,  a  comprehensive  view  of  the  enlargement 
<xf  the  St.  JLiawrenca  and  Welland  Canals,  as  well  as  the  Canals  on  the  Ottawa 
River,  etc,  I  have,  therefore,  to  request  you  to  prepare  and  have  printed  a  full 
report  on  these  important  improvements  by  the  1st  day  of  February  next. 

In  doing  this  you  will  please  describe  the  different  works,  the  progress  that 
has  been  made,  and  what  remains  to  be  done  to  complete  the  various  undertakings ; 
and  I  may  add  that  it  is  important  that  this  should  be  done  in  a  manner  to  Im 
dearly  and  readily  understood. 

Yours  faithfully, 

CHAKLES    TUPPER 

JoHK  Pagb,  Esq.,  C.E., 

Chief  Enginaer  Canals, 
Department  of  Railways  and  Canals, 

Ottawa. 
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REPORT 


OF  THE 


CHIEF  ENGINEER  OF. CANALS. 


Ottawa,  16th  February,  1880. 


The  Honorable 

Sir  Charles  Tcpper,  K.C.M.G.,  C.B., 

Minister  of  Railways  and  Canals. 


SiB: 

I  duly  received  your  letter  of  the  8tb  November  last  (copy  pre- 
fixed), directing  a  general  report  to  be  prepared  on  the  works  of  enlargement 
and  the  improvements  in  progress  on  the  various  canals  under  the  control  of 
this  Department,  embracing,  where  necessary,  the  main  navigable  channels 
between  which  they  form  connecting  links. 

On  receipt  of  these  instructions,  the  principal  Resident  Officers  on  the 
different  works  were  requested  to  furnish  such  useful  information  as  had 
come  under  notice  in  the  course  of  the  discharge  of  their  respective  duties. 
CSopies  of  several  of  the  documents  received  from  them  are  hereto  appended. 

It  IB  considered  proper  to  invite  attention  to  my  previous  special  reports 
on  this  Bubject,  in  case  the  endeavor  to  avoid  repetition  may  have  led  to  a 
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less  degree   of  clearness   than  might  have  resulted  from  greater  freedom    of" 
treatment. 

It  is,  no  doubt,  within  the  knowledge  of  the  Department  that,  when  tii* 
enlargement  of  the  canals  was  decided  upon  in  18?],  the  scale  of  navigation, 
on  the  St.  Lawrence  route  was,  throughout,  fixed  at  an  avulable  depth  of 
twelve  feet  of  water.  On  this  basis  the  necessary  surveys  and  examinations 
were  made,  and  schemes  for  the  enlargement  of  the  different  ranges  of  works 
were,  in  each  case,  submitted  for  consideration  and  approval,  and  in  1873 
they  were  authorized  to  be  carried  out.  In  1874,  however,  many  intelligent 
practical  business  men,  as  well  as  numerous  public  bodies,  fairly  eutitled  to 
be  heard,  turned  their  attention  to  the  subject,  and,  in  the  early  part  of 
1875,  strong  representations  were  made  of  the  desirability  of  having  the 
different  channels  sufficiently  deepened  to  admit  of  the  passage  of  vessels 
drawing  fourteen  feet  of  water. 

This,  after  a  time,  was  assented  to  by  the  Government,  and  orders  issued  to 
have  the  foundations  of  all  permanent  structures,  on  those  parts  of  the  works 
not  then  under  contiuct,  placed  at  a  depth  corresponding  to  fourteen  feet  of 
water  on  the  mitre  sills  of  the  locks. 

Under  these  directions,  the  works  on  the  Lachine,  Cornwall  and  Welland 
Canals  have  been  proceeded  with.  The  necessary  instructions  were  first  given 
in  relation  to  the  latter,  but  were  subsequently  extended  to  all  the  principal 
works  on  the  main  line  of  navigation  between  Lake  Erie  and  the  City  of 
Montreal. 

In  this  distance  (375  miles),  there  are  seven  different  sti'etches  of  canal, 
having  in  the  aggregate  a  length  of  about  70  J  miles,  on  which  there  are  53  locks. 
Six  of  these  are  guard  locks,  at  the  different  upper  entrances,  for  the  regulation  in 
each  case  of  the  reach  below  them  at  periods  of  high  water  in  the  river  or  lakes. 
The  total  height  overcome  by  locks  is  533J  feet.  Lake  Erie  is,  however,  550J 
feet  higher  than  the  river  at  Montreal ;  the*  difference  between  the  lockage  and 
the  actual  height  of  the  water  (17f  feet)  is  accounted  for  by  the  inclination  of 
the  surface  of  the  river  and  lakes. 

The  locks  on  the  enlarged  canals  are  to  be  270  feet  long  between  the  gates 
45  feet  in  width  and,  when  completed^  are  to  have  a  depth  of  14  feet  of  water 
on  the  sills. 


This  will  enable  vessels  of  almost  any  ordinary  build  to  pass,  carrying  fully 
axe  tiiousand  tons  burden ;  but,  as  the  tendency  seems  to  be  towards  increasing 
ffae  breadth  of  beam  and  sectional  area  of  freight  vessels,  it  is  probable  that  the 
eanals  will  ere  long  be  navigated  by  a  class  of  vessels  capable  of  carrying  fuDy 
1,500  tons.  Lake  Ontario  and  the  River  St.  Lawrence  will  then  be  accessible  to 
&  ]aig&  and  profitable  class  of  vessels,  now  in  u&e  on  the  Western  Lakes,  connec- 
tions with  which  have  enabled  the  Erie  Canal  to  hold  its  own  successfully  for 
ihe  carrying  of  heavy  freight,  so  that  in  1878  and  79  more  tonnage  was  moved 
Mstward  upon  it  than  in  any  two  previous  years.  If,  therefore,  a  long  artificial 
▼ater  route  of  limited  capacity  could  thus,  not  only  resist,  but  make  headway 
m  the  fjBU^e  of  the  opposition  of  powerful  railway  companies,  it  seems  £a.ir  to 
infer  that  the  superior  advantages  which  the  Canadian  route  will  ofier  should  be 
attended  with  even  better  results. 

Jf  the  actual  owners  of  railways,  undertaken  for  profit,  were  in  reality  the 
nanagers  of  them,  it  is  probable  that  competition  would  seldom  result  in  rivalry 
to  the  extent  it  is  alleged  in  sonie  cases  to  have  done,  there  being  good  reason  to 
l)elieve  that  stockholders  would  be  quite  as  likely  to  feel  in  ^^.^  crested  in  a  fair 
dividend  as  in  crushing  or  absorbing  a  friendly  competition ;  ospeciaUy  as  they, 
the  original  promoters,  have,  in  many  instances,  long  looked  in  vain  for  any 
returns  on  their  investments,  and  even  the  claims  of  second  and  third  preference 
bondholders  have  been  scarcely  recognized  and,  in  some  cases,  wholly  ignored. 

This  state  of  matters,  it  may  be  fairly  presumed,  cannot  always  continue  ; 
ttractures  require  renewal ;  rails  and  rolling  stock  wear  out ;  whilst  freight  car- 
ried eiUier  at  or  below  cost,  must,  under  the  circumstances,  lead  to  embarrass- 
ments of  no  ordinary  nature.  It  is  therefore  believed  that  such  anomalous  ways 
•f  doing  business  must  eventually  come  to  an  end,  and  lead  to  the  introduction 
of  a  system  tending  more  to  the  interests  of  those  who  supply  the  means  than 
to  sheer  antagonism  to  others  engaged  in  similar  pursuits. 

The  real  competition  between  rail  and  water  lines  commences  at  the  east  or 
tower  end  of  Lake  Erie,  a  fact  recognized  by  several  of  the  trunk  lines  of  rail- 
ways, who,  instead  of  continuing  «  ruinous  competition  with  the  large  class  of 
▼easels  engaged  in  the  grain  trade  between  western  and  eastern  ports,  now  run 
firom  the  latter  places  in  connection  with  them,  thus,  in  a  measure,  foreshadow- 
ing the  result  of  what  will  in  all  probability  take  place  when  the  line  of  the 
Canadian  canal  improvements  has  been  completed,  which  will  practically  extend 
•cean  navigation  to  the  head  of  Lake  Superior,  Chicago  and  all  other  western 
lake  ports ;  a  result  that,  taken  in  connection  with  the  comparatively  short  time 
in  which  the  round  trip  can  be  made,  would  seem  to  place  the  St.  Lawrence  line 
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of  navigation  in  a  position  to  successfully  compete  with  any  known  freight  roate 
for  the  trade  between  the  grain-producing  countries  of  the  West  and  the  Atlaniie 
seaboard,  besides  opening  up  accessible  markets  for  the  extensive  coal-fielda  of 
Nova  Scotia. 

WELLAND  CANAL. 

This  important  part  of  the  main  line  of  inland  navigation,  since  its  first 
inception,  has,  like  most  other  great  undertakings,  passed  through  various  stages 
of  development,  a  brief  outline  of  a  few  of  wTiich  may,  it  is  believed,  be  fouad 
sufficiently  interesting  to  be  again  brought  under  notice. 

Upwards  of  CO  years  ago,  when  what  is  now  the  Province  of  Ontario  was 
comparaiively  new,  a  few  far-seeing  individuals  undertook  the  extremely  diffi- 
cult task  of  convincing  others  of  the  advantages  the  country  would  derive  from 
connecting  Lakes  Erie  and '  Ontario  by  means  of  a  canal.  Nothing  short  of  the 
well-directed,  unyielding  eflorts  of  a  man  possessing  the  peculiar  characteristics 
of  the  late  Hon.  William  Hamilton  Merritt  could  have  been  at  all  successful  ia 
pressing  forward  so  great  an  enterprise  in  the  face  of  the  limited  public  interest 
taken  in  the  project,  and  the  still  more  limited  prospect  of  obtaining  the  neeea> 
sary  funds. 

The  construction  of  the  canal  was,  nevertheless,  commenced  by  an  incor- 
porated company  in  1825,  who,  besides  being  often  unable  to  meet  their  liabil- 
ities, encountered  many  unforeseen  difficulties  that  rendered  frequent  changes  in 
their  plans  imperative.  Amongst  the  rest  were  slides,  or  displacements  of  the 
sides  and,  to  a  great  extent,  the  filling  up  of  the  cut  formed  through  the  summit 
or  highest  ridge  of  laud  on  the  line  adopted  for  the  canal,  then,  as  now,  called 
the  Deep  Cut. 

This  unanticipated  difficulty  led  to  the  abandonment  of  the  original  dosiga 
of  using  the  Welland  River  as  a  feeder,  and  to  the  adoption  of  a  plan  for  draw- 
ing the  water  supply  from  the  Grand  River  at  a  point  about  five  miles  above  its 
outlet.  At  this  place,  now  the  town  of  DunnviUe,  the  water  was  raised  by  means 
of  a  dam,  and  from  it  a  continuous  channel  or  feeder  27  miles  in  length  was  cat 
to  Fort  Robinson,  at  an  elevation  of  about  15^  feet  higher  than  the  summit 
level  Crst  contemplated.  This,  to  a  like  extent,  diminished  the  depth  of  excava- 
tion through  the  ridge  and  increased  the  probability  of  the  banks  standing. 

These  changes,  unavoidable  at  the  time,  greatly  increased  the  fiaancial 
embarrassment  of  the  company  and  compelled  them  to  resort  to  every  possible 
means  of  raising  funds  to  carry  on  the  undertaking,  in  which  they  so  far  suc- 
ceeded that  two  vessels  were  taken  through  the  canal  from  Lake  Ontario  to  the 
Welland  River  at  Port  Robinson  in  November,  1829. 


■— r 


The  monetary  affairs  of  the  company  were  at  this  time  in  a  most  perplexing 
«4ate^  which  induced  them  to  renew  their  efforts  to  obtain  further  assistance  from 
(he  Government.  Their  representations  eventually  resulted  in  a  grant  bsing  made, 
subject  to  certain  conditions,  one  of  which  was  the  extension  of  the  canal  south- 
ward to  Lake  Erie,  on  nearly  the  same  line  as  it  now  occupies,  an  arrangement 
that  was  nntimately  carried  out,  and  that  part  of  the  route  opened  for  the 
passage  of  vessels  on  the  20th  May,  1833. 

The  channel  thus  brought  into  nse  was  narrow  throughout,  and  the  locks 
upon  it  were  100  feet  long  and  22  feet  wide,  except  those  at  the  immediate 
entrances,  which  were  larger.  All  of  them,  as  well  as  most  of  the  other  struc- 
tures, were  built  chiefly  of  wood,  put  together  in  the  least  expensive  way  that 
the  circumstances  would  permit. 

No  further  improvements  were  undertaken  by  the  company,  who  found 
that,  firom  the  nature  of  the  works  constructed  on  the  line,  they  were  subject  to 
frequent  casualties,  resulting  in  a  constant  large  outlay  for  maintenance.  This, 
together  with  their  other  financial  troubles,  rendered  it  quite  evident 
that  they  could  not  maintain  the   canal  in  that  efGcient   condition   which 

its  importance  demanded.     Having  become  thoroughly  convinced  of  this,  and 

* 

being  desirous  of  obtaining  relief  from  their  difficulties,  the  company  pressed  the 
Government  to  assume  the  entire  control  of  the  undertaking,  which,  after  a  time, 
was  acceded  to,  and  an  Act  passed  by  the  Legislature  in  1841  authorized  the 
purchase  of  the  rights  of  the  private  stockholders. 

The  management  of  the  canal  was  shortly  afterwards  transferred  to  the 
then  newly-appointed  "  "Board  of  Works." 

At  that  time  there  stood  against  it  in  the  books  of  the  Province  the  sum  of 
$1,851,427.27. 

In  September,  1841,  an  appropriation  was  granted  towards  the  enlargement 
and  improvement  of  the  line,  and  for  making  the  structures  upon  it  of  a  perma- 
nent character.  -It  was  then  understood  that  all  the  new  locks  were  to  be  of 
stone  ;  those  in  the  interior  120  feet  long,  24  feet  wide,  with  8^  feet 
of  water  on  the  sills ;  the  locks  at  the  different  entrances  were  to  be  200  feet 
long,  45  feet  wide,  and  have  9  feet  of  water  on  the  silld.  The  aqueduct  required 
to  carry  the  canal  over  the  Welland  River  was  also  to  be  built  of  stone. 

The  works  of  enlargement  were  commenced  in  1842,  Port  Colbome  on 
Lake  Erie,  and  Port  Dalhousie  on  Lake  Ontario,  being  still  kept  as  the  entrances 
to  the  main  line ;  but  at  the  latter  place  the  site  for  the  harbor  was  changed 
from  the  west  side  to  opposite  the  east  side  of  the  valley  of  the  Twelve  Mile 
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Creek.  A  dam  was  made  a  short  distance  above,  which,  together  with  the^ 
outlet  lock  keeps  up  the  reach,  for  about  3  miles,  to  St.  Catharines.  This  water^ 
stretch  is  wide,  and  at  many  places  deep,  forming  as  a  whole  a  large,  convenient; 
and  sale  inner  harbor. 

At  St.  Catharines,  and  above  it,  the  crooked  line  of  the  old  canal  wai» 
followed  to  about  the  10th  lock,  except  at  places  where  changes  were  made  to 
secure  more  advantageous  sites  for  the  locks. 

At  the  latter  place  a  slight  deviation  was  made  to  the  westward  for  some 
distance,  when  a  south-easterly,  then  a  more  southerly  course  was  taken,  winding 
gradually  around  the  ascending  ground  until  it  nearly  coincided  with  the  oFd 
line  through  the  Town  of  Thorold  ;  thence  southward,  the  old  tortuous  line 
through  the  valley  of  the  Beaver  Dams  Creek,  was  followed  to  Allanbuig,  where 
the  lift  lock  and  approaches  to  it  were  placed  a  little  more  to  the  westward. 

The  same  line  through  the  Deep  Cut  was  continued,  but  a  new. channel 
was  formed  across  a  prominent  point  at  Port  Robinson ;  and  from  what  is  now 
the  Town  of  Welland,  to  the  junction  of  the  feeder  with  the  main  canal,  a  line 
was  formed  more  to  the  eastward. 

After  considerable  discussion  on  the  various  matters  connected  with  the 
subject,  it  was  decided  in  1843  that  the  interior  lift  locks  should  be  made  150  feefr 
long  between  the  gates,  26^  feet  wide  between  the  side  walls  and  have  a  deptt 
of  9  feet  of  water  on  the  sills. 

The  entrance  locks  to  be  of  the  dimensions  before  stated,  and  the  bottom  of 
each  of  them  laid  at  a  depth  to  ensure  Hi  feet  of  water  on  the  sills  at  the  lowest 
known  stages  of  the  respective  lakes. 

• 

The  bottom  width  of  the  straight  parts  of  all  the  reaches  was  to  be  not  less 
than  26  feet ;  but  the  summit  level  was  to  be  made  of  such  a  sectional  area 
that  with  side  slopes  of  two  horizontal  to  one  vertical,  the  bottom  should  be  26 
feet  wide  when  sunk  to  a  depth  to  admit  of  the  water  supply  being  drawn  from 
Lake  Erie. 

Amongst  the  first  works  proceeded  wiUi  in  connection  with  the  enlargement 
was  the  widening  and  deepening  of  the  Feeder  and  the  formation  of  the  Port 
Maitlcmd  branch  from  it,  together  with  the  construction  of  a  large  lock  down 
to  the  mouth  of  the  Qrand  River  at  the  level  of  Lake  Erie. 

The  mountain  range  of  locks  below  Thorold  and  the  enlarged  line  of  canal 
to  the  Junction,  thence  by  way  of  the  Feeder  and  Port  Maitland  branch,  were  all 
opened,  throughout,  in  1845. 


-  — r 
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AJl  ihat  part  of  the  main  line  between  the  Junction  and  Port  Colborne  wa&'. 
tiien  laid  dry  in  order  to  admit  of  the  channel  being  excavated  to  the  required 
dimensions. 

This  course  was  then  looked  upon  as  indispensable — steam  excavators  and 
otbei  equipment  now  found  to  be  so  well  suited  for  that  kind  of  work  bein^;^ 
then  but  little,  if  at  all,  applied  to  such  purposes.  Mevertheless,  long-continued 
ackness  amongst  the  feborers/and  the  failure  of  several  firms  of  contractors, 
retarded  the  operations  so  much  that  this  part  of  the  route  was  not  opened  until 
the  season  of  1850.  From  the  nature  of  the  material  through  which  the  Deep 
Cat  is  formed,  it  was  considered  necessary  in  1846  to  make  arrangements  for 
increasing  the  water-way  at  that  place  to  a  width  of  45  feet  at  bottom. 

Frequent  interruptions  to  the  passage  of  vessels  through  the  canal  having 
been  found  to  result  from  over-loading,  to  diminish  the  tendency  to  this  objec- 
tionable course  and,  at  the  same  time,  enable  the  owners  of  vessels  to  derive  as- 
much  benefit  as  possible  from  their  property,  it  was  decided  in  1853  that  the 
availaUe  depth  of  water  in  the  canal,  for  navigable  purposes,  should  be  made  10 
feet  throughout. 

This  was  effected  by  raising  and  strengthening  the  banks,where  necessary,  on 
all  the  reaches  below  Allanburg,  and  in  a  temporary  manner  increasing 
the  height  of  the  lock  walls  and  gates.  On  the  summit  range  of  the  canal  there 
waa  then  a  sufficient  depth  for  all  purposes,  the  water  being  kept  at,  or  within  a 
foot  o^  Grand  River  level.  • 

In  1854  it  was  decided  that  all  the  clay  or  earth  parts  of  the  summit  level 
•honld  be  increased  to  a  width  of  50  feet  at  bottom.  The  channel  through  the 
rock  cutting  between  Stonebridge  and  Port  Colborne  was  previously  made  a 
mean  width  of  about  57  feet. 


From  the  foregoing  it  will  be  seen  that  opinions  relative  to  the  dimen- 
•ions  required  for  this  canal,  since  its  first  inception,  have  been  constantly 
dianging  and  reasonably  tending  towards  Increasing  its  size.  The  enlai^ement 
eomm^iced  in  1842,  the  dimensions  of  which,  fixed  in  1843,  fully  dovJbled  in 
capacity  both  the  prism  and  locks  of  the  original  design ;  whilst  the  enlarge- 
ment now  in  progress  Tnore  than  trebles  the  prism  in  sectional  area,  and  the  locks 
mdertaken  in  1843,  in  horizontal  area. 

Their  respective  tonnage  capacities,  it  is  believed,  may  be  fairly  assumed 
to  bear  a    similar    ratio    to    each    other,   i.e.,  the  tonnage   of  vessels   that 
pass  through  the  canal  authorized    to  bo  made  in  1875,  will  be  fully  six 
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times  greater  than  those  that  passed  through  the  original  canal,  handed  over  to 
the  Board  of  Works  in  1841. 


On  tho  necessary  surveys  having  been  completed  and  aJl  available  informa- 
tion on  the  subject  collected,  a  plan  for  the  enlargement,  on  the  scale  then 
contemplated,  was  submitted  in  April,  1872,  which  was  ^proved  and  authorized 
by  the  Government  to  be  cairied  out 

This  plan  provided  for  the  existing  harbors  at  Port>s  Dalhousie  and  Colborne 
being  continued  as  the  respective  entrances  on  Lakes  Ontario  and  Erie  for  tho 
enlarged  canal ;  they,  of  course,  in  both  cases,  were  to  be  enlarged,  deepened  and 
otherwise  improved. 

It  was  soon  found  that  however  desirable  it  might  be  to  utilize  the  works  of 
the  present  canal,  the  requirements  of  the  enlarged  scale  of  navigation  would  not 
admit  this  to  be  done  between  St.  Catharine*^  and  the  Town  of  Thorold,  the  objec- 
tions being  the  winding  course  of  the  ravine  and,  at  places,  its  narrowness,  and  in 
many  cases  the  limited  space  between  the  diffei'ent  locks  of  the  Mountain 
Range,  it  being  then  as  now  considered  injudicious  to  build  other  than  detached 
locks  for  the  passage  of  large  vessels. 

It  was  also  ascertained  by  subsequent  surveys  and  examinations  that  a 
better  and  less  expensive  channel  could  te  made  between  Thorold  and  Allanburg, 
than  by  following  the  tortuous  line  of  the  old  canal  through  the  valley  of  the 
Beaver  Dams  Creek. 

These  facts,  although  ascertained  at  different  periods,  led  to  the  decidon 
of  forming  an  entirely  new,  line  to  the  eastward  of  the  old  one,  starting  from 
what  is  called  May's  Ravine,  which  is  situated  in  the  right  bank  of  the  Twelve 
Mile  Creek,  a  short  distance  above  Port  Dalhousie,  and  connecting  with  the  pond 
above  the  first  lock  ;  then  continuing  on  upwards  in  the  direction  subsequently 
described,  it  strikes  the  line  leading  through  the  Deep  Cut  a  short  distance 
shave  the  guard  lock  at  Allanburg.  Thence  southward  to  Port  Colborne  the 
scheme  of  enlargement  is  either  in  progress  or  has  already  been  elTected  by 
widening  and  deepening  the  old  canal. 

It  may  here  be  stated  that  the  prism  of  the  canal  in  long,  straight  reaches 
through  earth  or  clay  excavation,  has  a  bottom  width  of  100  feet,  with  side  slopes 
of  two  horizontal  to  one  vertical ;  except  through  the  Deep  Cut,  where  the  side 
slopes  are  two  and  a  half  horizontal  to  one  vertical.  In  rock  cutting  the  prism  of 
the  canal  has  the  same  sectional  area  as  it  has  in  ordinary  clay  excavation. 

From  the  outer  end  of  the  entrance  piers  leading  into  the  harbor  of  Port 
Dalhousie  along  the  line  of  the  new  canal  to  Allanburg,  thence  to  the  outer  end 
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of  the  entranoe  piers  of  Port  Colbome  Harbor,  the  distance  is  26}  miles,  and  the 
diflference  of  level  between  Lake  Ontario  and  Lake  Erie  at  theso  two  places  in 
moderate  weather  is  about  326f  feet. 

For  the  purpose  of  placing  the  works  connected  with  the  enlargement  under 
contract^  and  the  subsequent  conducting  of  the  operations,  the  line  is  divided 
into  36  sections,  varying  from  half  a  mile  to  a  mile  in  length,  according:  to  the 
extent  and  class  of  work  upon  them.  For  the  superintendence  of  the  diiterent 
undertakings  during  their  progress,  it  was  considered  proper  to  place  them  under 
the  immediate  charge  of  two  resident  engineers.  Thomas  Monro,  an  ofilcer  who 
had  been  a  considemble  time  in  the  service,  was  detailed  to  the  Northern  Divi- 
sion, and  W.  G.  Thompson  was  appointed  to  the  Southern  Division.  Afler  the 
surveys  were  made  and  the  location  decided  upon,  the  duties  of  these  officers  con- 
sisted chiefly  in  the  laying  out  of  the  works,  and  seeing  them  executed  according 
to  the  plans,  specifications  and  contracts  sent  them,  and,  together  with  their  assis- 
tants, keeping  correct  records  and  measurements,  etc.,  of  the  various  kinds  and 
items  of  work  executed.  It  is  gratifying  to  be  able  to  state  that  these  duties 
have  been  well  and  creditably  discharged. 

Under  these  resident  ofBcers,  competent  inspectors  of  masonry  and  of 
carpenters'  work  are  invariably  employed  during  the  time  the  operations  are  in 
progress. 

The  Northern  Division  is  11.83  miles  in  length,  forming  20  sections,  which  em- 
brace all  the  masonry  of  the  25  lift  locks  and  regulating  weirs  that  are  on  the  main 
line  between  the  summit  level  and  the  lower  outlet.  On  it  there  are  the  piers  and 
abutments  for  twelve  road  bridges — piers  and  JEibutments  for  two  railway 
bridges — six  culverts  to  carry  water-courses  under  the  canal — one  culvert  for  a 
public  road  to  pass  also  under  the  canal — the  construction  of  a  tunnel  and  form- 
ing cuttings  t3  and  from  it  for  a  deviation  of  the  line  of  the  Great  Western 

Kailwav. 

» 

This  part  of  the  line,  which  is  entirely  new,  may  be  briefly  described  as 
follows : — ^Starting  from  the  inner  end  of  the  piers,  forming  the  entrance  to  Port 
Dalhousie  Harbor,  the  line  trends  slightly  toward  the  south-east,  to  where  the 
new  lock  is  situated  in  what  was  formeriy  a  projecting  point  of  high  land, 
crossi'd  by  a  public  road ;  in  this  vicinity  there  was  a  dry  dock,  the  site  of  which 
is  now  occupied  by  the  canal  works.  Thence  the  line  crosses  a  deep  indent  to 
the  eastward,  in  the  lower  part  of  the  upper  inner  basin,  a  distance  of  about  1,700 
feet,  to  what  is  called  May's  Ravine,  at  the  outlet  of  which  the  second  lock  is 
situated. 
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At  this  place  the  new  line  leaves  the  old  canal  and  continues  along,  the 
ravine  to  near  the  lower  end  of  the  third  lock.  At  the  upper  end  of  the  latter 
the  canal  again  crosses  the  road  between  Port  Dalhousie  and  St.  Catharines.  It; 
then  continues  to  cuive  gently  round  towards  the  south  until  about  the  fourth 
lock  when  it  takes  a  straight  south-easterly  direction  for  fully  four  miles  ta 
about  the  eleventh  lock.  Between  the  fifth  and  sixth  locks  the  line  crosses  the 
Welland  Railway  near  the  road-allowance,  between  the  third  and  foorth  conoes- 
tions  of  Grantham ;  a  little  to  the  south  of  this  the  new  canal  is  fully  one  mile 
and  a  half  north-east  of  the  old  one.  The  continuous  straight  line  above  men- 
tioned passes  near  the  west  side  of  St.  Catharines  cemetery  and  crosses  the  main 
road  that  lies  on  the  north  side  of  that  place.  At  the  eleventh  lock  the  new 
line  is  about  one  mile  and  a  half  to  the  north-east  of  the  old  canal ;  near  this 
place  it  curves  to  the  south  about  twenty  degrees,  then  continues  straight  for 
folly  five-sixths  of  a  mile.  It  then  sweeps  round  to  the  south-west  and  ascends 
the  rapid  inclination  near  the  foot  of  the  escarpment,  until  near  the  twenty- 
second  lock,  where  it  winds  round  to  the  south  and  continues  in  that  direction 
up  through  the  ravine  to  the  east  of  the  Village  of  Thorold.  Again  curving  to 
the  south-west  it  passes  through  Marlatt's  Pond,  and  a  second  time  crosses  the 
line  of  the  Welland  Eailway. 

In  this  vicinity  the  old  and  new  canals  are  quite  close  to  each  other;  the 
surface  of  the  latter  is,  however,  fully  4  feet  over  thai  of  the  pond  or  what  is 
called  the  Allanburg  level. 

From  the  head  of  the  twenty-fourth  lock,  situated  in  the  ravine,  to  Mie 
head  of  the  twenty-fifth  lock,  which  is  intended  to  maintain  the  upper  level  at 
its  proper  height,  the  distance  is  5,812  feet. 

This  lock  is  placed  as  near  to  Marlatt's  Pond  as  the  securing  of  a  proper 
foundation  for  it  and  the  adjoining  works  would  permit.  By  the  adoption  Of 
this  plan  the  summit  level  is  brought  about  2^  miles  further  to  the  north,  and  a 
new  cut  formed  for  that  purpose  up  to  the  Holland  Road,  immediately  north  of 
Allanburg. 

The  cour**e  ot  the  original  canal  is  then  followed  until  it  intersects  the  line 
through  the  Deep  Cut,  at  a  short  distance  from  the  guard  gates  at  that  place,, 
when  the  formation  of  an  entirely  new  canal  terminates. 


The  Southern  Division  is  14.94  miles  long,  and  for  the  purpose  of  placing 
the  works  under  contract  it  was  arranged  for  16  sections  which,  collectively, 
embrace  the  widening  and  deepening  of  the  whole  prism  of  the  canal  between 
Allanburg  and  Port  Colbomc.     On  it  there  is  the  masonry  for  the  abutment* 
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4md  piers  of  six  road  bridges,  three  railway  bridges,  a  guard  lock  at  Port 
Bobinson,  an  aqueduct  of  large  dimensions  over  or  rather  through  the  Chippawa 
River,  a  lock  down,  to  the  Chippawa  River  at  Welland,  a  syphon  culvert  to  carry 
the  water  of  Lyons*  Creek  through  under  the  canal,  and  at  Port  Colborne  a 
lock  with  four  sets  of  gates,  two  heading  each  way,  also  a  supply  race  in  two 
divisions,  one  of  which  is  arched  and  the  other  open,  deepening  and  enlarging  the 
harbor,  entrance  channel,  etc. 

From  Allanbarg,  upwards,  the  enlarged  «hannel  follows  the  old  line,  the 
increased  width  being  for  the  most  part  taken  oft  the  west  side  up  to  a  point 
above  Port  Robinson,  when  it  is  in  part,  and  in  some  cases  wholly,  taken  off  the 
east  side. 

From  about  a  mile  north  of  Welland  to  near  the  northern  boundary  of  the 
Village  of  Stonebridge,  the  widening  is  altogether  taken  off  the  west  side ;  at 
the  latter  place  it  partly  comes  off  both  sides  until  near  the  bridge,  when  it  is 
again  taken  ofi  the  west  side,  and  in  this  way  continues  through  the  rock 
catting  to  near  the  corporation  boundary  of  Port  Colborne,  where  for  some 
distance  the  line  of  widening  continues  gradually  to  increase  towaids  the  east 
until  it  is  wholly  taken  ofi  that  side. 

Section  No.  1. 

This  part  of  the  canal  enlargement  was,  along  with  other  sections,  advertised 
in  April,  1875,  and  tenders  received  in  June  following.  After  the  adjustment  of 
certain  complications  relating  to  it,  the  execution  of  the  works  was  awarded  to 
Patrick  Larkin,  who  entered  into  contract  on  the  16th  of  October  the  same  year. 

The  works  <m  this  section  consist  principally  of  the  extension  of  the 
entrance  piers  300  feet  further  into  Lake  Ontario,  deepening  the  channel  between 
them,  increasing  the  extent  of  harbor  accommodation  and  protecting  the  sides  ot 
the  enlarged  space  by  means  of  docking,  the  construction  of  a  lift  lock,  up  to 
what  may  be  called  the  inner  upper  harbor,  with  its  upper  wings  extended  to 
form  abutments  for  a  road  bridge  and  guide  piers  at  the  entrance,  together  with 
the  extension  of  the  weir  in  that  vicinity  to  such  dimensions  as  likely  to  dis- 
charge freely  the  surplus  water  from  the  canaJ,  etc. 

The  entrance  piers  have  a  northerly  and  southerly  direction,  placed  parallel  to 
each  other  and  200  feet  apart ;  the  extension  of  ^^OO  feet  to  the  east  pier  embraces  a 
head  sixty  feet  square  at  the  outer  end,  with  a  seat  thirty  feet  square  on  it  for  a 
light-tower,  made  6  feet  higher  than  the  adjoimng  superstructure.  The  seats  for 
the  cribs  were  prepared,  and  the  channel  sunk  to  the  depth  of  16^  feet  below  low- 
water  line,  as  originally  contemplated. 
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■    At  the  outer  end  of  the  pier  a  light-tower  of  a  less  height  than  the  old  one  - 
has  been  built,  under  the  Marine  Department ;  but,  during  the  season  of  naviga- 
tion, lights  are  exhibited  in  both,  so  ad  to  form  a  fair  range  to  vessels  entering, 
the  harbor. 

It  was  soon  found  that  the  addition  to  the  east  pier  rendered  necessary  a< 
like  increase  of  length  to  the  west  pier,  consequently  an  an*angement  for  that 
purpose  was  made  in  1878  and  the  work  done  during  the  past  season.  The  eaai 
pier  new  extends  2,460  feet,  and  the  west  one  2,210  feet  into  the  lake  beyond 
the  line  of  the  harbor  proper.  They  are  formed  of  crib  work  up  to  near  the 
water  surface,  above  which  a  continuous  superstructure  is  carried  up,  and  all  the 
interior  spaces  are  filled  with  stone  ballast.  The  whole  of  them,  except  the  300 
feet  recently  added  in  each  case,  were  built  at  a  time  when  dredging  equipment- 
for  preparing  the  seats  for  piers  was  much  less  efficient  than  it  is  now. 

This  led  frequently  to  sinking  cribs  on  an  unaven  bottom,  which  often 
resulted  in  one  side  or  one  end  settling  down  lower  than  the  other,  causing  the 
side  lines  to  be  irregular,  and  occasionally  leading  to  the  vertical  joints  between 
two  cribs  being  close  at  top  but  several  inches  apart  at  the  bottom ;  at  other 
places,  to  their  being  close  at  the  bottom  but  with  wide  openings  at  top. 

This  condition  of  the  under  work  of  the  piers  is  not  attended  with  any  bad 
results  on  the  east  side,  but  on  the  west  side  for  a  considerable  distance  beyond 
the  line  where  a  beach  has  been  formed,  the  sand  carried  along  by  the  surf  is, 
during  strong  westerly  winds,  forced  through  the  openings  between  the  cribs 
and  deposited  in  or  alongside  of  the  channel  for  a  depth  of  luUy  6  feet  at  several 
places.  The  irregular  line  of  the  crib  work  led  to  putting  on  the  superstructure 
at  some  places,  within  this  range  and  at  other  places  projecting  beyond  it,  thus 
leaving  not  only  horizontal  openings  but  preventing  the  back  or  west  side  from 
being  sheeted  in  a  manner. to  preclude*  sand  washing  through. 

To  meet  the  case  it  is  proposed  to  drive  a  row  of  square,  close  piles  parallel 
to  the  pier  about  four  feet  to  the  westward  of  it,  and  on  the  west  side  of  the 
piles  fasten  a  waling  piece  connected  with  the  side  timbers  by  ties  a  few  feet 
apart,  and  afterwards  till  the  space  between  the  piles  and  back  of  the  pier  with 
moderately  fine  gravel. 

From  the  inner  end  of  the  entrance  piers  to  the  lower  end  of  the  new  lock» 
a  distance  of  about  1,700  feet,  the  entire  space  has  been  sunk  to  a  depth  of  15  J 
feet  below  low-water  line, increasing  the  area  of  the  harbor  about  eight  acres  and 
making  it  altogether  of  about  16  acres  area,  with  ample  width  for  the  largest 
class  of  vessels  to  turn  round  in  it  freely. 
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Along  the  new  port  of  the  basin  for  a  distance  of  fully  eij];ht  hundred  feet 
on  the  east  side,  and  one  thousand  feet  on  the  west  side,  crib  work  docking  has- 
been  built  where  a  large  number  of  vessels  can  be  moored  safely  when  the 
▼eather  outside  is  unfavorable  for  continuing  their  voyage. 

In  the  docking  on  the  west  side  a  number  of  oblique  openings  are  left  to 
pass  the  surplus  water  from  the  canal,  etc. 

The  new  lock,  as  previously  stated,  is  situated  in  what  was  a  projecting 
high  point  of  land  on  the  right  bank  of  the  valley  of  the  Twelve  Mile  Creek  ^  at 
about  five  hundred  and  fifty  feet  to  the  eastward  of  the  old  canal,  or  one  hundred 
and  twenty  feet  east  of  the  weir  in  use  for  the  regulation  of  the  water  level. 

On  excavating  the  pit  for  the  structure,  rock  was  found  from  6  to  80  inches 
over  the  bottom  line ;  it  is  a  reddish  shale  on  top  approximating  to  sandstone 
bdow,  in  thin  layers  irregularly  stratified. 

At  the  upper  end  of  the  foundation  the  rock  suddenly  disappears  and  the 
bottom  beiisg  unusually  soft,  piles  were  driven,  at  a  height  suited  to  the 
bottom  of  the  upper  reach,  to  carry  the  walls  connected  with  the  pivot  pier  and 
the  seat  of  the  road  bridge  required  there. 

The  rock  at  the  north-west  comer  of  the  lock  also  dropped  off  at  an  acute 
angle,  rendering  an  artificial  foundation  of  some  kind  necessary  at  that  place. 
Altar  considering  the  matter  as  fully  as  could  be  done  under  the  circum- 
tances,  it  was  decided  to  cut  hbrizontal  steps  on  the  inclined  edge  of  the  rock,, 
remove  the  soft  material  for  several  feet  in  depth  to  the  extent  required,  and 
then  fill  up  the  space  with  concrete,  made  with  hydraulic  cement,  kept  in  place^ 
until  fully  set,  by  rows  of  oak  piles. 

This,  together  with'  other  arrangements  for  security,  it  was  believed,  would 
folly  answer  the  contemplated  object,  especially  as  the  weight  of  the  bank  in 
rear  would  prevent  the  displacement  of  the  bottom  maucrial. 

The  contractor  having  made  the  necessary  preparations  was  desirous  of  pro- 
ceeding with  the  building  operations,  and  the  bottom  being  rock,  he  was  allowed 
to  carry  up  the  side  walls  at  other  places  during  the  time  that  the  arrangements 
at  the  north-east  corner  were  in  progress.  When  the  latter  were  completed  the 
wall  at  that  place  was  rapidly  built  up  to  the  same  height  as  other  parts  of  the 

stmcture. 

• 

The  whole  of  the  masonry  was  shortly  afterwards  carried  up  to  near  its  full 
height;  but  the  bank  in  rear  of  it,  immediately  opposite  the  defective  part  of  the 
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'foundation,  was  not  made  up  until  the  following  year.  Consequently  there  was 
'little  or  no  weight  outside  the  line  of  the  wall  to  prevent  iho  displacement  of  the 
b'»ttom  material.  At  all  events  the  result  has  been  a  partial  separation  between 
that  part  of  the  west  wall  on  the  rock  and  the  part  north  of  it,  leaving  the  vertical 
Joints  in  a  number  of  courses  open,  the  width  of  which  increases  towards  the 
top  of  the  wall. 

An  attempt  has  been  made  to  remedy  this,  which  has  been  to  some  extent 
successful,  but  it  is  believed  that  still  further  overhauling  of  that  part  of  the 
work  will  be  neccssaiy. 

Above  the  lock  the  bottom  was  found  to  be  of  so  unfavorable  a  nature  that 
it  was  considered  best  to  form  the  upper  approach  to  it  of  crib  work,  a  line  of 
which  has  been  extended  on  both  sides  for  a  distance  of  240  feet  above  the  seat 
of  the  road  bridge. 

In  the  specification  for  the  works  on  this  section  (Appendix  No.  1)  it  is  provided 

that  the  old  regulating  weir  is  to  be  extended  50  feet  or  more  towards  the  east, 

and  that  the  new  part  is  to  be  sunk  2  feet  lower  than  the  bottom  of  the  old 

structure. 
f 

The  peculiarities  of  the  lock  foundation  having,  however,  brought  to  mind 
some  of  the  difficulties  connected  with  the  construction  of  the  original  weir, 
together  with  the  fact  of  it  being  rather  unfavorably  situated  for  extension,  led 
to  a  decision  in  the  spring  of  1878  of  making  an  entirely  separate  structure  at  a 
place  about  300  feet  nearer  to  the  old  lock,  and  the  works  connected  with  it 
were  commenced  early  in  September  of  that  year. 

It  is  what  may  be  called  a  surface  weir  in  two  divisions,  each  30  feet  in 
width,  with  five  different  overfalls,  and  with  water  spaces  2  feet  in  depth 
between  them.  The  bank  in  which  it  is  placed  forms  the  dam  that  keeps  up 
the  level  above  the  lock ;  it  is  of  considerable  height  and  was  made  of  material 
of  a  rather  inferior  class,  for  such  a  purpose. 

T!iere  was,  however,  no  choice  of  site  in  so  far  as  the  material  is  concerned ; 
the  whole  being  porous  and  spongy,  a  little  below  the  surface,  it  became  neces- 
sary to  drive  ranges  of  piled  to  carry  the  side,  centre  and  cross  walls,  and  to 
protect  the  entire  area  of  the  bottom  from  the  direct  action  of  the  water. 

The  upper  breast  is  about  eighteen  inches  below  the  ordinary  level  of  the 
reach,  and  upon  it  adjustable  planks  are  arranged  for  regulating  the  dischai^  of 
water.  This  weir  and  the  road  bridge  over  it  were  completed  early  in  1879,  and 
have  been  found  to  answer  a  good  purpose.     The  works  connected  with  the  new 


-weir  and  bridge  over  it  were  commenced  by  the  coritiactor  with  the  knowledge 
that  they  v^ere  intended  as  a  substitute  lor  the  enlargement  of  the  old  weir  and 
•bridge  at  that  place. 

Patrick  Larkin,  the  contractor  for  Section  No.  1,  has  been  paid   up   to  the 
51st  December,  1879,  the  sura  of  $520,500. 


In  September,  1878,  a  heavy  rain  storm  of  unusual  duration  raised  many 
•of  the  drainage  streams  near  the  western  end  of  Lake  Ontario  to  a  height  that 
K^Qsed  serious  damage  to  adjoining  property.  In  the  Niagara  district  it  ia  said 
to  have  rained  continuously  for  70  hours,  and  on  the  loth  day  of  the  month  all 
the  surface  drainage  outlets  poured  forth  greater  volumes  of  water  than  they 
were  ever  before  known  to  have  done  at  that  season  of  the  year. 

The  Twelve  Mile  Creek  sent  down  rapidly  an  unuusal  quantity  of  water, 
and  so  large  a  volume  from  various  sources  was  thrown  into  the  canal  above 
Thorold  that  the  level  was  soon  raised  to  a  height  that  overflowed,  and  soon 
after,  cut  away  a  temporary  dam  between  the  old  and  new  lines,  rushing  down 
the  latter  several  feet  in  depth  to  Port  Dalhousie. 

It  is,  however,  proper  to  state  that  little  or  no  damage  was  done  to  the  new 
works,  so  that  the  destruction  of  the  dam  may  in  reality  be  looked  upon  as  a 
fdrtunate  occurrence,  for  the  reason  that  if  it  had  stood  there  is  every  probability 
that  serious  damage  would  have  been  done  to  the  weak  banks  of  the  old  canal, 
between  Thorold  and  Allanburg,  and  thus  have  led  to  the  inundation  of  the  country 
to  the  westward. 

The  great  quantities  of  water  from  the  various  drainage  courses,  channels 
and  streams  soon  raised  the  large  pond  between  St.  Catharines  and  Port 
Dalhousie  to  a  height  that  ^threatened  to  overflow-  the  bank  ibrmed  across  the 
lower  end  of  the  valley  ;  notwithstanding  that  all  the  sluices  in  the  lock  gates, 
the  spill- way  of  the  weir  and  gates  in  it,  as  well  as  those  in  the  adjoining  mills, 
were  all  open. 

This  uncertain  condition  of  matters  continued  for  some  time  without  any 
indication  of  the  water  subsiding ;  when  the  old  weir  was  suddenly  swept  away, 
leaving  only  the  side  walls  to  mark  the  place  where  it  had  stood  for  the  preced- 
ing 32  years. 

At  the  same  tinie  one  of  the  cribs  of  the  new  west  docking,  fully  loaded  with 
stone  ballast,  was  carried  bodily  150  feet  north  or  downward  into  the  new  part 
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of  the  basin,  and  a  considerable  quantity  of  earth  and  debris  of  various  kinds; 

ft 

was  washed  into  that  part  of  the  channel. 

The  water  in  the  large  pond  was  soon  drawn  down  and  the  passage  of  all 
vessels  through  the  canal  stopped.  Consequently  a  large  fleet  was  in  a  short  time 
collected  both  at  Port  Colbome  and  Port  Dalhousie,  the  owners  of  which  were 
most  desirous  to  have  their  vessels  continue  their  voyage  as  early  as  possible. 
After  the  water  had  subsided  and  some  knowledge  of  the  nature  and  extent  of 
the  disaster  had  been  obtained,  it^^i^as  at  once  decided  that  an  earth  dam  should 
be  put  in  a  short  distance  above  the  site  of  the  old  weir,  and  that  the  operations  be 
pressed  forward  as  expeditiously  as  could  be  done  by  a  large  force  employed 
both  day  and  night,  until  the  water  could  be  raised  to  such  a  height  as  would, 
enable  vessels  to  pass  freely. 

This  plan  was  carried  out,  and  navigation  was  resumed  within  one  week  of 
the  time  that  the  works  were  commenced.  In  effecting  the  speedy  accomplish- 
ment of  the  object,  credit  is  due  to  the  contractor  for  Section  No.  1  for  assistance  in 
many  ways,  and  to  the  persevering  efforts  of  the  officers  and  men  generally  em- 
ployed on  the  northern  part  of  the  canal.  As  soon  as  the  necessary  dam  below 
the  breach  could  be  made  up,  the  seat  of  the  old  weir  was  unwatered  in  order  to- 
ascertain  the  nature  of  tbe^bottom,  with  a  view  to  the  erection  of  a  new  structure. 
It  wati  then  found  that  by  a  slight  change  in  position  a  good  foundation  could  be- 
obtained,  a  larger  structure  built,  and  a  better  direction  given  to  the  discharge^of 
the  water. 

All  these  being  important  requirements,  it  was  decided  that  they  should  be 
taken  aSlvantage  of  in  the  site  selected  and  design  for  the  new  weir,  and  with  Sr 
view  to  the  improvement  of  the  line  of  the  public  road,  that  a  separate  bridge 
should  be  constructed  over  the  entrance  channel. — (See  Appendix  No.  2.) 

These  works  are  now  under  contract,  about  one  half  the  cost  of  which  is- 
fairly  chargeable  to  extraordinary  repairs  of  the  old  canal,  and  the  other  half  to 
the  canal  enlargement. 


At  the  time  of  the  destruction  of  the  weir  several  vessels  sustained  slight 
injuries  from  the  same  cause  (the  rain  flood)  and  for  which  the  ownem  have 
claimed  compensation. 

In  considering  these  matters,  the  question  presents  itself  whether  this  extra, 
ordinary  rainfall  and  flood  do  not  come  under  the  head  of  occurrences  forgwhich 
human  foresight  could  not  be  expected  to  provide,  and  therefore  the  Department 
cannot  be  h^ld  responsible  for  their  results. 
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It  may  fortlieT  be  stated  that  in  placi^^ig  and  maintaining  the  canal  in 
efficient  working  order,  it  seems  as  if  the  d  dties  devolving  upon  the  Department 
in  charge  of  it  had  been  fully  discharg  ad,  consequently  those  using  the  canal 
may  reasonably  be  expected  to  continu  d,  from  the  time  of  entering  to^the  time  of 
leaving,  to  be  responsible  for  the  safety  of  their  own  property. 

From  the  applications  made  for  alleged  damages  to  vessels  it  may  be  inferred 
that  some  of  the  owners  of  that  class  of  property  are,  under  the  impression  that 
yensels  are,  in  a  measure,  insured  by  the  Government  the  moment  they  enter  a 
canal. 

To  guard  against  such  impressions,  it  would  be  well  to  consider  the  advisa^ 
bifity  of  giving  public  notice  at  the  opening  of  navigation  to  the  efiect  that  the 
canals  having  been  placed  in  good  working  order  all  those  using  them  must  assume 
the  entire  responsibility  of  the  safety  and  security  of  their  own  property  when 
pafleang  iiirough  them. 

Section  No.  2. 

Hm  works  on  this  section  are  completed,  and  the  contractors,  Messrs.  DeU'- 
oisM,  Belden  &  Co.,  have  been  settled  with  in  full ;  the  sum  paid  to  them 
anoonts  in  the  aggregate  to  $511,408.40. 


is  part  of  the  line  and  the  works  upon  it  may  be  briefly  described  as  fol- 
lows:— 

It  is  situated  chiefly  in  what  is  called  May  s  Ravine,  and  is  altogether  about 
2,700  feet  in  length,  extending  from  a  point  a  little  south  of  the  main  road, 
between  Port  Dalhousie  and  St.  Cathaiines  to  within  about  1,000  feet  of  the 
entrance  piers  above  the  first  lock. 

Upon  it  there  are  two  locks,  two  regulating  weirs^  abutments,  etc.,  for  a 
road  bridge  at  the  upper  end  of  the  third  lock*  a  bridge  over  the  supply  race, 
and  one  for  the  towing  path  below  this  lock^  a  dam  between  the  lower  side  of  the 
weir  and  the  upper  end  of  the  second  lock,  and  entrance  piers  at  the  lower  end 
of  the  latter.     (See  Appendix  No.  3.) 

The  lower  lock  (No.  2)  on  this  section  was  not  commenced  until  after 

aathority  was  given  to  place  all  structures  at  a  depth  corresponding  to  a  draft  of 

14  feet  water,  and  as  it  connects  with  the  upper  inner  basin,  the  level  of  which 

cannot  he  raised  without  flooding  a  large  extent  of  low  land  and  endangering 

existing  works,  it  was  considered  proper  to  have  the  bottom  sunk  to  meet  the 
i 

•The  iramberiDg  of  the  locks  commences  at  Port  Dftlhonste  and  continiies  on  npwanf. 
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contemplated  future  requirements.  An  arrangement  to  that  effect  was  therfore 
made  with  the  Contractors.  At  the  requisite  depth  the  materials  were 
fonnd  to  be  of  so  varied  and  unequal  a  nature  that^  after  a  thorough  examination 
of  the  place,  instructions  were  given  to  have  a  bearing  surface  formed  of  con- 
crete, for  the  floor  timbers  and  base  of  the  wall,  as  well  as  to  have  the  cross 
vertical  cut-otfs  at  the  recesses  and  at  the  lower  end,  together  with  the  spaces 
between  the  timbers  all  made  up  with  a  like  class  of  material. 

The  lock  is  situated  in  what  was  formerly  a  projecting  high  point  of  land 
on  the  south-westerly  side  of  the  ravino,  and  on  the  opposite  or  easterly  side  the 
regulating  weir  for  the  reach  above  is  built. 

In  excavating  for  the  foundation  of  the  connecting  wall  between  these  stiue- 
tures,  there  was  found  the  deep  bed  of  an  old  water-course  filled  with  various 
kinds  of  debris  to  a  depth  of  from  10  to  12  feet,  all  of  which  had  to  be  removed 
to  a  much  greater  width  than  if  it  had  been  of  a  harder  nature.  From  the  deepest 
part  upward,  the  wall  was  built  in  stretches  stepped  off,  at  a  rate  corresponding 
to  the  inclination  of  the  bottom,  and  carried  up  to  the  height  of  the  adjoining 
works. 

This  wall  from  the  lowest  part  of  the  foundation  to  the  top  is  37  feet  high, 
it  is  built  of  a  heavy  class  of  stone  laid  in  hydraulic  cement  mortar,  and  is 
well  banked  up  on  both  sides  ;  it  is  intended  to  servo  as  a  means  of  cutting  off 
the  water  with  a  less  width  of  embankment  than  would  otherwise  have  been 
required,  and  obviates  the  necessity  of  a  wall  below  the  weir. 

In  the  vicinity  of  the  lower  entrance  to  the  second  lock,  the  bottom  having 
been  understood  to  be  of  moderately  hard  material,  it  was  contemplated  to  form 
the  approach  or  side  piers  of  crib  work  with  a  stone  superstructure. 

This  had  in  view  not  only  the  construction  of  permanent  works  at  the 
entrance,  but  to  ascertain  in  some  measure  the  effect  of  masonry  built  on  crib 
work  sunk  in  deep  water,  and  thereby  assist  in  arriving  at  a  conclusion  relative 
to  the  comparative  advantages  of  timber  and  stone,  for  the  renewal  of  the  super- 
structure of  harbor  piers.* 

The  bottom,  however,  turned  out  so  yery  different  from  what  was  antici- 
pated that  the  plan  had  to  be  abandoned.  In  fact  it  seemed  at  one  time  doubtful 
whether  anything  like  a  fair  piece  of  work  could  be  obtained,  as  the  cribs  settled 
down  either  inside  or  outside  of  the  lines,  or  in  some  direction  other  than  that 


*Thi8  question  has  on  seyeral  occttsions  occupied  attention  without  any  certain  guide  for  its 
sduUon.  ^ 
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required.  It  was  therefore  found  necessary  to  drive  a  few  piles  at  some  places^ 
at  others  either  to  cut  down  or  build  u])  parts  of  the  tops  of  the  cribs  at  low 
water  ;  all  of  which  combined  was  ultimately  successful  in  enabling  a  timber 
superstructure  to  be  put  on  in  a  substantial  manner  and  to  a  moderately  fair 
line. 

It  may  here  be  stated  that  a  continuous  track-path  through  the  upper  basin, 
between  the  piers  at  the  lower  end  of  lock  two  and  those  at  the  upper  end  of 
the  first  lock,  is  proposed  to  be  made  by  means  of  a  floating  roadway  held  in 
place  by  piles  that  are  connected  by  cross  and  diagonal  braces,  and  with  a  heavy 
railing  on  top,  in  a  similar  manner  to  that  in  use  at  several  places  between  Port 
Dalhousie  and  St.  Catharines. 

The  reach  between  the  second  and  third  locks  is  ful^y  1,300  feet  long,  and 
has  a  mean  width  of  about  190  feet.  It  follows  the  line  of  the  ravine,  and 
although  curving  somewhat  quickly  its  width  will  prevent  any  inconvenience  to 
vessels  passing  in  either  direction,  whilo  its  surface  area  and  c<  nnection  with  the 
supply  race  above  precludes  the  possibility  of  tho  height  of  the  level  being 
influenced  to  any  appreciable  extent  by  lockage. 

The  third  lock  adjoins  the  main  road  between  Port  Dalhousie  and  St.  Cathar- 
inefl,  the  upper  wiags  of  which  have  been  extended  to  serve  as  the  abutments  of 
a  swing  bridge  to  carry  the  road  traffic ;  and  on  the  same  line,  abutments  and  a 
centre  pier  for  a  fixed  bridge  over  the  raceway  have  been  also  built. 

As  stated  in  my  report  for  1877,  on  excavating  the  pit  for  the  foundation 
of  this  lock,  it  was  found  that  the  bottom,  at  the  required  depth,  consisted  of 
quicksand  so  much  charged  with  water  that,  at  many  places,  the  material  yielded 
in  every  direction  when  a  person  attempted  to  walk  on  it.  This  was  looked 
upon  as  so  serious  a  matter  that  it  led,  at  first,  to  the  impression  that  the  site  of 
the  lock  would  have  to  be  changed.  But,  after  considering  the  question,  it  was 
decided  that,  by  confining  the  quicksand  and  forming  an  artificial  crust  over  it 
of  a  suitable  thickness,  a  foundation  would  be  obtained  which,  with  other  pre- 
cautionary measures,  would  bo  certain  to  answer  all  the  purposes  required. 

In  order  to  carry  out  this  plan,  a  pit  was  sunk  a  short  distance  beyond  the 
lower  end  of  the  lock  and  connected  with  channels  cut  on  each  side  of  the  bot- 
tom, of  a  depth  which  drained  the  material  that  had  to  be  taken  out.  On  the 
water  being  kept  well  down  at  the  lower  end,  the  material  for  a  stretch  the  full 
width  of  the  pit  at  the  upper  end  was  removed  to  form  a  place  for  a  stratum  of 
concrete  two  feet  in  depth.  This  system  was  continued  until  a  crust  of  concrete 
of  the  depth  above  mentioned  was  formed  over  the  entire  foundatioif,  at  the 
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proper  level  to  receive  the  floor  timbers.  The  trenches,  cut  for  sheet  piles  at  the 
mitre  sill  platforms  and  across  the  lower  end  of  the  foundation,  wei^  all  filled 
with  concrete. 

The  plan  adopted,  it  may  be  stated,  has  answered  a  good  purpose,  as  the 
lock  has  been  completed  for  nearly  two  years  without  a  crack  being  visible  io. 
the  walls,  or  any  indications  of  unequal  settlement. 

Section  No.  3. 

On  the  first  of  August  last  the  contractors  for  this  section,  Messrs.  Denison 
Belden  &  Co.,  were  settled  with.  The  sum  paid  to  them  in  the  aggregate 
amounts  to  $339,247.02. 

The  works  upon  it  embrace  the  formation  of  2,500  feet  in  length  oi  the 
canal  ;  the  construction  of  two  lift  locks,  two  regulating  weirs,  abutments  and 
piers  for  two  bridges  over  side  openings,  and  the  cutting  of  a  supply  race.  (See 
Appendix.  No.  4.) 

The  third  and  fourth  locks  are  800  feet  apart,  and  the  fourth  and  fifth  locks 
780  feet  apart ;  they  are  each  to  have  a  lift  of  14  feet.  The  bottoms  of  them 
are  of  pine  timber,  laid  transversely,  about  six  inches  apaii,  generally  of  a  length 
to  reach  from  rear  to  rear  of  the  side  walls,  and  resting  on  sub  sills  placed  near 
the  front  and  rear  of  the  respective  walls ;  the  spaces  between  the  floor  timbers 
are  closely  filled  with  puddled  clay  ;  the  platforms  under  the  entire  space  occu- 
pied by  the  gates,  when  in  position,  are  formed  of  well  jointed  timbers  of  the 
full  length  to  extend  from  one  side  of  the  foundation  to  the  other,  and  fastened 
together  by  horizontal  tie  rods,  anchored  to  timbers  placed  five  feet  below  the 
bottom,  and  further  secured  by  a  range  of  vertical  sheet  piles  on  each  side.  The 
sills  on  which  the  gates  are  to  bear  when  closed,  are  of  white  oak  timbers  of 
large  dimensions,  dressed,  planed  and  tenonned  into  each  other,  partly  let  into  the 
platform,  and  the  whole  strongly  bound  together  by  heavy  wrought  iron  straps 
bolted  to  the  timber  underneath.  Sheet  piles  are  also  put  in  at  the  lower  end  of 
the  foundation,  and  the  whole  area  of  the  bottom  covered  with  close  laid,  well- 
jointed  8-inch  plank,  fastened  to  the  cross  timbei-s  with  white  oak  treenails.  After 
the  side  walls  are  built,  a  second  course  of  pine  plank  two  inches  thick, 
properly  jointed,  is  laid  over  the  whole  area  of  the  chamber  and  fastened  with 
pressed  spikes.  This  kind  of  foundation  is  laid,  and  the  chamber  floor  formed, 
in  all  cases  where  the  bottom  is  of  moderately  hard,  compact  clay. 

From  a  point  about  200  feet  above  the  head  of  the  fifth  lock  a  supply 
race  6P  feet  in  width  at  bottom  is  formed  along  the  west  side  of  the  canal  down 
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ix)  Hay  s  Ravine,  where  the  water  from  it  will  enter  the  reach  above  the  second 
lock.  In  this  race-way  are  built  the  weirs  intended  to  regulate  the  water  levels 
of  the  canal  at  the  third,  fourth  and  fifth  locks.  ^JSPlie  water-stretches  above  these 
wiers  are  connected  with  the  reaches  or  levels  py  side  cuts  above  the  respective 
locks. 

In  this  way  the  water  discharged,  when  emptying  the  lock  above,  will  be 
carried  oflF  and  the  water  supplied  when  filling  the  lock  below,  without,  in  e'.ther 
case,  having  any  material  influence  on  the  height  of  the  reach.  The  regulating 
weirs  are  of  masonry  laid  on  a  foundation  of  timber  placed  5  feet  below  the 
surface  of  the  lower  reach. 

At  the  upper  water  line,  the  breast  wall  is  62  feet  long  between  the  side 
walk,  leaving,  exclusive  of  the  centre  pier,  two  spill-ways,  each  29  feet  in  width, 
the  tops  of  which  are  nine  inches  below  the  upper  reach.  In  the  breast  wall 
there  are  in  all  cases  six  sluice-ways  each  4  feet  square.  The  gates  for  them  will 
be  on  the  upper  side  of  the  wall  and  be  two  feet  in  dt^th  ;  they  are  to  be 
opposite  the  bottom  part  of  the  opening  to  allow  the  water  to  break  up  before  it 
passes  beyond  the  lower  face  of  the  wall. 

As  stated  in  Appendix  No.  13,  "  The  natural  drainage  of  the  country  between 
Lock  No.  4  and  the  Queenston  Road  crossing  at  St  Catharines,  flows  towards 
the  north  ;  this  is  intercepted  by  the  canal  and  its  works."  On>  this  stretch,  long 
continued  heavy  rains  and  the  melting  of  deep  snow  produce  a  great  quantity  of 
water,  to  dispose  of  which  rendered  the  formation  of  a  large  ditch  necessarj^  along 
the  west  side  of  the  land  acquired  for  the  new  line  of  canal.  This  ditch  dis- 
charges into  a  branch  of  May*s  Ravine  at  a  place  where  the  bank  is  steep.  The 
ouUet  was  therefore  formed  of  masonry,  the  sides  corresponding  to  the  declivity 
of  the  ground,  with  cross  walls  at  short  distances  apart,  thus  making  the  descent 
by  a  series  of  steps,  to  an  arched  culvert  which  carries  the  water  under  the  public 
road  into  the  level  above  the  second  lock. 

Without  entering  into  further  details  of  this  part  of  the  line,  it  may  be 
stated  that  Messrs.  Denison,  Belden  &  Co.,  Contractors  for  Sections  Nos.  2  &;  3, 
executed  the  works  under  their  own  direct  management,  and  from  the  commence- 
ment until  the  completion  of  the  whole,  displayed  not  only  a  thorough  business 
capacity,  but  in  every  respect  showed  a  disposition  to  carry  out  in  a  straight- 
forward, honorable  manner  all  the  conditions  of  the  agreements  they  entered 
into  with  this  Department. 

Section  No.  4. 

The  works  embraced  in  the  contract  for  this  section  are  so  nearly  completed 
that  the  Contractors,  Messrs.  Blake  Bros.  &>  Campbell,  have  been  settled  with  in 
full  and  paid  the  sum  of  §108,454.54. 
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They  included  the  formation  of  the  canal  for  a  distance  of  about  3,2oA  feet  ;: 
the  excavation  and  grading  requir«d  to  form  a  new  line  for  the  Welland  Railwajr 
for  a  distance  of  5,944  leet ;  the  construction  of  piers  and  abutments  for  two  swing 
bridges,  one  for  the  railway  and  another  for  a  public  road,  with  small  fixed 
bridges  and  culverts  over  the  ditch  tor  drainage,  etc.     (See  Appendix  No*  6.) 

On  this  section,  as  previously  stated,  the  canal  line  crosses  that  of  the  rail- 
way at  a  place  where  the  track  is  very  little  higher  than  the  surface  of  the  ground, 
and  where  the  level  of  the  reach  will  be  about  five  feet  above  it.  The  line  of  the 
railway  was  therefore  changed,  the  grade  upon  it  continued  1,500  feet  further,  but 
with  less  inclination  than  to  the  northward  of  the  place  where  the  change  of  line 
commences.  This  had  to  be  done  to  enable  the  track  to  be  raised  about  six  feet 
higher  than  the  canal  level,  and  to  get  stretches  of  about  1,100  feet  imme«liately 
on  the  north  side  of  the  bridge,  and  2,200  feet  on  its  south  side,  with  little  or  no 
inclination. 

This  change«will  be  made  without  any  interruption  to  the  railway  traflSc, 
and,  in  the  arrangements  throughout,  safety  and  convenience  have  been  duly 

considered. 

t 

The  masonry  and  other  stationary  works  for  this  bridge  are  arranged  for 
the  crossing  to  be  made  at  an  angle  of  about  52  degrees,  and  those  for  the  public 
road  crossing  are  at  right  angles  to  the  line  of  the  canal. 

The  quantity  of  excavation  done  on  this  section  considerably  exceeds  that 
originally  estimated,  for  the  reason  that  a  bed  of  sand  overlying  the  clay  was 
found  to  extend  along  a  great  part  of  the  line,  a  large  part  of  which  had  to 
be  removed  and  wasted,  and  suitable  materials  for  a  water-tight  bank  brought 
from  a  distance  to'occupy  its  place. 

The  piers  and  abutments  for  bcth  these  bridges  are  unconnected  with  any 
other  structures,  and  are  similar  to  other  detached  bridge  works  elsewhere  on  the 
line,  and  of  which  a  general  deicription  will  be  given  further  on,  as  well  as  of 
the  superstructure  and  its  equipment  that  have  still  to  be  placed  under  contract 
The  embankment  for  the  new  parts  of  the  railway  line  are  carried  up  to  sub- 
grade,  the  ballasting  and  tracklaying  on  which  will  be  done  by  the  company,  if 
satisfactory  arrangements  to  that  effect  can  be  made. 

The  works  on  this  part  of  the  line  have  been  well  executed,  without  any 
thing  more  than  ordinary  supervision ;  it  is,  therefore,  much  to  be  regretted  that 
a  considerable  part  of  the  amount  paid  for  it  has  passed  into  other  hands  than 
those  who  actually  did  the  work,  or  furnished  materials  and  provided  means  to 
carry  it  out. 
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Section  No.  5. 

In  July  last,  the  Contractor  for  this  section,  Alexander  Manning,  was  settled 
vithin  full,  the  sum  paid  him  in  the  aggregate  amounts  to  $440,031.52.  It 
extends  over  a  distance  of  3,200  feet,  and  includes  the  construction  of  two  locks, 
iro  regulating  weirs,  abutments  and  piers  at  two  openings  between  raceway 
and  channel,  etc.     (See  Appendix  No.  4.) 

The  distance  between  the  fifth  or  upper  lock  on  section  three,  and  the  sixth 
or  lower  lock  on  section  five  is  about  six-sevenths  of  a  mile ;  between  the  sixth 
and  seventh  lock  the  distance  is  1,460  feet ;  both  these  locks  have  a  lift 
of  14  teet  After  the  pits  for  them  had  been  excavated,  it  was  found  that  the 
bottom,  in  both  cases,  was  of  material  of  a  soft,  yieldinrj  nature  when  kept 
for  a  short  time  moist,  but  when  exposed  to  the  action  of  the  sun,  the  surface 
hardened,  seemed  to  contract  when  drying,  leaving  wide  deep  cracks  in 
CTcry  direcJtion  through  it  to  an  extent  that  indicated  there  would  be  great 
risk  in  treating  either  of  them  as  ordinary  clay  foundations.  On  consi- 
deriDg  the  matter  fully,  it  was  decided  that  a  foot  depth  of  the  material  over  the 
whole  area  of  the  bottom  should  be  removed,  and  a  like  depth  of  hydraulic 
cement  concrete  be  substituted  for  it,  and  laid  to  form  a  bearing  surface  for  the 
floor  and  foundation  timbers. 

The  sheet  pile  trenches  at  the  mitre  sill  platforms  and  at  the  lower  ends  of 
die  locks,  also  the  spaces  between  foundation  timbers,  etc.,  were  all  filled  with 

ooncTete. 

The  upper  wings  of  the  sixth  lock,  for  fully  a  foot  below  the  bottom  of  the 
upper  reach,  have  been  extended  to  form  abutments  and  the  rest  pier  for  a  swing 
hridge  in  line  of  Geneva  Street  of  the  City  of  St.  Catharines,  and  a  fixed  bridge 
on  tiie  same  line  has  bfeen  built  over  the  raceway  on  the  east  side  of  the  canal, 
and  another  over  the  ditch  on  the  west  side. 

On  this  part  of  the  line,  the  supply  race  and  regulating  weirs  are  on  the  east 
cdeof  the  canal,  the  openings  of  the  former  being  near  the  upper  end  of  the 
section,  between  the  locks,  and  a  short  distance  below  the  sixth  lock,  and  the 
weirs  are  situated  in  the  race  between  these  places. 

The  quantity  of  excavation  on  this  section  has  been  increased  over  that 
originally  estimated,  by  a  like  cause  as  stated  in  connection  with  Section  No.  4, 
namely,  coming  across  a  bed  of  sand  that  had  to  be  removed  and  wasted,  and 
■citable  material  found  as  a  substitute  for  it. 

The  whole  of  the  works,  although  carried  on  under  a  sub-contract,  have  been 
«ecated  in  a  creditable  and  satisfactory  manner,  without  such  annoyance  as 
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frequently  results  from  the  necessity  of  conducting  even  minor  operations  under 
similar  circumstances. 

Section  No.  6. 

In  October  last  a  full  and  final  settlement  was  made  with  Patrick  Sliannon, 
the  Contractor  for  this  section,  and  the  balance  then  due  was  paid,  making, 
together  with  progress  estimates,  advances  on  drawback,  etc.,  a  total  sum  of 
$131,378.23,  which  the  works  on  this  part  of  the  line  have  cost. 

They  consist  of  the  formation  of  the  canal  for  a  distance  of  7,000  teet ;  the 
<5onstruction  of  abutments  and  piers  for  a  swing  bridge  to  carry,  over  the  canaJ, 
the  Niagara  Street  traffic  to  and  from  St.  Catharines  ;  a  small  bridge  over  the 
drainage  way  on  the  west  side  of  the  canal,  and  the  abutmejits  and  piers  for  two 
bridges  over  openings  to  and  from  the  regulating  race.     (See  Appendix  No.  6.) 

A  considerable  jjart  of  this  section  is  in  embankment,  and  the  adjoining 
^'ound  is  so  low  that  the  surface  level  of  the  canal  will  be  10  feet  over  it.  This 
necessitated  great  care  to  be  taken  in  preparing  the  seats  of  the  banks,  as  well 
as  in  the  subsequent  formation  of  them  and  the  class  of  materials  used  for  that 
purpose,  especially  as  the  remark  made  in  relation  to  Sections  Nos.  4  and  5  is 
equally  applicable  in  this  case,  i.e.,  a  bed  of  sand  was  found  to  extend  a  consi- 
derable distance  along  the  line,  which  had  to  be  removed,  and  other  materials 
excavated  and  brought  a  considerable  distance,  to  occupy  its  place,  as  well  as 
other  precautionary  measures  adopted  to  render  the  banks  impervious  to  water 

The  abutments  and  piers  for  the  bridge  to  be  constructed  on  this  section  are 
of  a  like  class  as  those  elsewhere  described  for  detached  structures,  and  are 
.[)laced  so  that  the  crossing  will  be  at  right  angles  to  the  canal. 

The  road  and  land  in  the  vicinity  being  much  lower  than  the  bridge  seat, 
the  street  on  the  west  side  was  raised,  aad  the  bank  extended  a  considerable 
tUstance  westward  with  a  view  to  diminishing  the  grade  on  the  approach. 

This,  the  Resident  Officer,  Mr.  Monro,  states,  was  done  with  the  knowledge 
and  consent,  if  not  at  the  request,  Oi  the  Street  Inspector  of  the  City  of  St. 
Catharines  ;  nevertheless,  the  adjoining  proprietor  on  the  south  side  claims 
heavy  damages  for  raising  the  street  alongside  of  his  property. 

It  is  not  known  positively  whether  the  City  Corporation  sustains  the  action 
of  the  Street  Inspector  or  ignores  it. 

In  case  of  the  latter,  and  assuming  that  a  steeper  approach  to  the  baidge 
would  be  preferable  to  allowing  the  street  to  remain  at  its  present  height,  the 
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Baterial  caa  be  removed  and  placed  on  canal  property  on  the  north  side,  at  about 
ooe-ihird  of  the  amount  of  the  damages  which  the  claimant  alleges  his  property 
to  have  sustained. 

The  pipe  from  the  city  waterworks,  which  the  Department  gi-anted  permis- 
Bkm,  under  certain  conditions,  to  carry  under  the  canal  near  this  place,  has  been 
kid,  and  when  doing  this  it  is  understood  every  precaution  was  adopted  to  guard 
against  future  accidents. 

The  works  on  this  section,  after  a  great  deal  of  unnecessaiy  trouble  and 
ftonoyanee^  have  been  tolerably  well  executed ;  it  is,  however,  to  be  regretted 
that  satisfactory  settlements  were  not,  in  all  cases,  made  with  those  who  actually 
did  the  work  and  furnished  materials  for  it. 

Section  No.  7. 

The  Contractors  for  this  section,  Messrs.  Higgins  &  Sullivan,  were  settled 
Yitb  CD  the  1st  August  last,  and  the  balance  on  the  final  estimate  was  in  a  short 
time  afterwards  paid,  making  the  aggregate  cost  of  this  part  of  the  line  amount 
t^  $388,672.30. 

It  extends  from  a  line  a  little  to  the  south  of  the  road  between  St.  Catha- 
rines and  Queenston,  a  distance  of  3,083  feet  in  a  north-westerly  direction. 
The  contract  for  it  embraces  the  construction  of  two  lift  locks — two  regulating 
weirs — the  abutments  and  piers  at  two  openings  between  the  supply  race  and 
the  cajial — abutments  and  piers  for  a  swing  bridge  to  carry  the  traffic  of  the 
public  road  above  mentioned.  '  (See  Appendix  No.  4.) 

The  distance  between  the  seventh  lock.  Section  5,  and  eighth  luck,  Section  7, 
k  about  7,405  feet,  and  between  the  eighth  and  ninth  locks  the  distance  is 
740  feet ;  each  of  the  latter  two  locks  have  a  lift  of  12  feet. 

On  excavating  the  pit  for  the  foundation  of  the  ninth  or  upper  lock  on  this 
section,  the  bottom  was  found  to  be  of  a  nature  similar  to  that  previously  described 
for  the  sixth  and  seventh  locks,  except  that  when  moist  it  seemed  to  get  even 
softer,  and  when  dry  the  cracks  through  it  were  larger  and  deeper.  It  was 
therefore  decided  that  fifteen  inches  in  depth  of  the  material,  below  the  regular 
line,  should  be  removed  for  the  whole  area  of  the  bottom,  and  a  stratum  of 
hydraulic  cement  concrete,  laid  on  in  layers,  substituted  for  it,  to  form  a  bearing 
surface  for  the  foundation  timbers. 

The  spaces  between  these  timbers,  the  sheet-pile  trenches  at  the   mitre  sill 
platforms,    and   at   the  lower   end   of  the  lock  are  also  all  filled  with  concrete. 
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On  reacJiing  the  depth  originally  contemplated  for  the  foundation  of  the  et^ 
or  lower  lock  on  this  section,  it  was,  from  the  nature  of  the  material,  ct^nsider^^ 
advisable  to  remove  a  range  15  feet  in  width  and  12  inches  in  depth  along 
side  of  the  bottom,  and  to  fill  the  same  with  concrete  to  form  a  bearing 
for  both  ends  of  the  floor  timbers  and  the  side  walls  over  them. 

The  lock  masonry  on  this  section  was  sublet  by  the  contractors,  and  got 
into  hands  that  required  more  than  an  ordinary  degree  of  vigilance  to  be  certaixi 
of  the  work  being  even  moderately  well  executed.  This,  toge^.her  with  being  rathex 
unfortunately  situated,  in  regard  to  a  proper  inspector  at  that  place,  led  to  mu 
vaflt  deal  of  trouble  and  annoyance  until  the  true  state  of  matters  became  better 
understood,  when  arrangements  were  at  once  made  to  suit  the  circumstances. 

It  is,  however,  proper  to  state  that,  although  the  contractors  had,  by  theii^ 
own  acts,  lost  control  of  the  works,  one  of  their  sureties  took  an  active  audi 
creditable  part,  in  seeing  matters  put  right,  as  well  as  in  exercising  his  influence 
at  the  right  time  to  efiect  a  full  and  final  settlement  of  the  business. 

The  supply  race  and  regulating  weirs  on  this  part  of  the  line  are  on  the 
oast  side  ;  the  race  connects  with  the  canal  a  short  distance  above  the  ninth  lock, 
where  abutments  and  a  pier  for  a  bridge  have  been  built.  A  short  distance  belo^wr 
this  there  is  an  outside  basin  of  fuU}^  4  acres  area,  the  height  of  which  is  regulated 
by  a  weir  that  passes  the  surplus  water  into  a  lower  basin  of  fully  seven 
acres  area. 

From  this  lower  basin,  there  is  an  opening  into  the  canal  that  will  supply 
water  when  filling  the  eighth  lock,  or  carry  off  the  water  when  emptying  the  ninth 
look ;  the  height  of  this  basin  is  regulated  by  a  weir  in  its  north  bank,  and  frona- 
which  the  water  passes  into  a  still  lower  basin  or  race,  and  connects  with  the 
oanal  by  an  opening  formed  near  the  south  end  of  Section  No.  6. 

The  abutments,  piers  and  other  works  connected  with  the  stationary  parts  of  a 
«wing  bridge,  to  carry  the  traffic  of  the  public  highway  from  St.  Catharines 
eastward,  are  ready  for  the  superstructure  and  its  equipment. 

To  enable  this  crossing  to  be  mad^  at  right  angles  to  the  canal,  the  line  had 
to  be  slightlj  changed,  which  leaves  a  triangular  strip  of  land  on  the  south  side 
of  the  road,  that  will,  in  all  probability,  be  applied  for,  and  may  reasonably  be 
granted,  as  an  addition  to  the  cemetery  property. 

This  crossing  being  an  important  one,  it  is  contemplated  that  it,  as  well  as 
others  where  there  is  much  travel,  will  be  constructed  with  a  double  track-way 
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aad  precautionary  measures  adopted,  in  all  cases,  for  the  safety   of  both  night 
lad  day  travellers. 

Sectioks  Nos.  8  AND  9. 

The  representatives  of  Cairns,  Morse,  Hart  &  Co.,  Contractors  for  these  two 
•etians,  were  settled  with  in  July  last,  and  the  balance  then  due  on  the  final 
csdmatc  was,  a  few  days  afterwards,  paid  to  them,  making  the  total  cost  of  the 


voika  included  in  this  contract  amount  to  $564,673.77. 

Iliey  extend  over  about  one  mile  and  a  fifth  of  the  line,  embracing  th« 
finnation  of  the  channel  for  that  distance  ;  the  construction  of  three  regulating 
ifeirB^the  abutments  and  piers  for  four  bridges,  over  openings  between  the  side 
ksios  or  raceway  and  the  canal ;  the  construction  of  the  stationar}'  parts  of  a 
firing  bridge  for  a  public  road  over  the  carnal,  and  a  culvert  to  pass  the  waters 
-rf  Ae  Ten  Mile  Ci'eek  through  under  the  line.     (See  Appendix  No.  7.) 

The  reach,  between  the  ninth  lock  on  section  seven  and  the  tenth  lock,  is 
abot  2,290  feet  long  ;  that  between  the  tenth  and  eleventh  locks  is  3,515  feet 
IB  length,  and  the  distance  between  the  eleventh  and  twelfth  locks  is  714  feet. 
ID  the  three  locks  on  this  section  have  each  a  lift  of  12  feet,  and  the  foundation 
ior  each  of  them  was  prepared^  laid  and  secured  as  described  for  the  fourth  and 
fifth  locks. 

On  these  sections  the  suppl}^  race,  regulating  weirs  and  a  series  of  basins 
commence  to  be  formed  on  the  westerly  and  northern  sides  of  the  line  up  to 
aboat  the  22nd  lock. 

These  basins  or  ponds  are,  in  some  cases,  of  considerable  extent,  and  are 
intended  to  be,  invariably,  of  the  same  height  as  the  reaches  with  which  they 
tranect  by  means  of  the  openings  made  through  the  banks.  These  openings,  as  has 
been  stated  in  other  cases,  are  intended  to  admit  a  supply  of  water  when  filling  the 
loA  below  them,  and  to  carry  off  the  water  when  emptying  the  lock  above  them. 

The  basins  are  to  be  maintained  at  their  proper  height  by  a  constant  over- 
flow from  the  summit  level,  regulated  by  large  weirs  built  outside  the  line  of 
the  canal 

Thus  the  various  comparatively  short  reaches  along  the  rapid  ascent  near 
the  foot  of  the  escarpment  will  be  in  a  great  measure  free  from  currents  of  any 
kind  and  subject  to  little  or  no  variation  of  level,  as  the  water  supply,  except 
▼hat  is  required  for  lockage,  will  for  the  most  part  pass  wholly  on  the  westerly 
and  north-westerly  sides  of  the  channel,  which  is  considered  to  be  an  important 
^  distinctive  feature  of  this  part  of  the  line. 
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The  culvert  to  carry  the  water  of  the  Ten  Mile  Creek  through  under  the 
canal  was  amongst  the  first  works  executed  on  these  sections ;  it  has  now  been,  in 
use  for  several  years,  and  fully  answers  the  purpose  contemplated. 

The  abutments,  piers  and  stationary  works  for  the  roadway  bridge  have  been 
constructed  ;  abutments  and  piers  for  bridges  over  the  regulating  openings  liatve 
been  built,  and  all  the  works  embraced  in  the  contract  executed  and  completed. 

The  whole  of  the  lock  masonry  on  these  sections  was  done  under  a  5fil>— 
contract ;  nevertheless,  it  was  in  the  hands  of  a  person  who  conducted  tlie 
operations  in  a  manner,  that  with  close  supervision,  a  moderately  good  class  oF 
work  has  been  secured. 

The  original  contractors  (once  quite  numerous)  for  these  sections,  had  all  in 
some  way  ceased  to  be  connected  with  the  undertaking,  and,  therefore,  had 
nothing  whatever  to  do  with  the  closing  up  of  the  business ;  it  is,  however^ 
proper  to  state  that  no  contractors  could  have  acted  in  a  more  straightforward 
manner  than  Messrs.  Hunter  and  Murray,  the  gentlemen  with  whom  the  final 
arrangements  were  made. 

Section  No.  10. 

The  contractors  for  this  section,  John  Ginty  &  Co.,  represented  by  Alexander 
Manning,  were  settled  with  in  July  last,  and  the  balance  then  due  was  soon 
afterwards  paid,  which,  together  with  advances  on  progress  estimates,  amount  in 
the  aggregate  to  the  sum  of  $385,621.97,  as  the  cost  of  the  works  on  this  part  or 
the  line. 

It  is  about  2,107  feet  long,  and  embraces  the  construction  of  two  locks,  two 
regulating  weirs,  abutments  and  piers  for  two  bridges  over  regulating  openings, 
extending  the  lower  wings  of  the  thirteenth  lock  so  as  to  form  abutments  and 
rest  piers,  etc.,  for  a  swing  bridge,  forming  approaches  to  the  bridge  seat,  building^ 
two  small  bridges  to  continue  the  line  of  road  on  the  west  side  of  the  canal,  and 
forming. basins.    (See  Appendix  No.  7.) 

The  reach  between  the  12th  lock  (Section  9)  and  the  13th  lock  is  about  750 
feet  long,  and  the  18th  and  14th  locks  are  fully  680  feet  apart ;  each  of  the  two 
latter  has  a  lift  of  12  feet. 

On  the  pit  for  the  foundation  of  the  14th  or  upper  lock  on  this  section 
having  been  excavated  to  the  full  depth  contemplated,  the  bottom  material  was 
found  to  be  of  a  similar  nature  to  that  already  described  as  being  in  the  bottoms 
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of  Locks  Noa.  6,  7  and  9;  it  was,  therefore,  decided  that  for  the  whole  area  of 
ike  foundation  the  material  should  be  removed  for  a  depth  of  fifteen  inches,  and 
I  stratmn  of  conprete  of  a  like  depth  be  substituted  for  it,  to  foi*m  a  bearing^ 
mAce  for  the  floor  timbers  and  side  walls. 

Concrete  was  also  used  in  the  sheet  pile  trenches,  at  the  mitre  sill  platforms 
a&d  at  the  lower  end  of  the  lock,  as  well  as  between  the  timbers  in  the  chamber 
ml  at  other  places  where  it  could  be  used  advantageously. 

The  spaces  between  the  foundation  timbers  and  all  the  sheet  pile  trenches, 
in  the  thirteenth  lock,  were  also  filled  with  concrete. 

All  the  works  above  enumerated  as  embraced  in  this  contract,  and  such 
otfaeiB  as  are  common  to  other  sections  or  parts  of  the  line,  and  to  which  atten- 
tioii  will  be  subsequently  drawn,  are  fully  and  satisfactorily  completed. 

The  roadway  leading  to  and  from  the  bridge  over  the  lower  lock  has  been 
cade  of  the  full  height  and  width,  and  two  stationary  bridges  built  for  it,  one 
ofer  an  opening  between  two  ponds,  and  another  over  a  small  tributary  of  the 
Ten  Mile  Creek. 

It  may  here  be  stated  that  Alexander  Manning,  the  managing  partner  of  the- 
(rm,  personally  conducted  the  business  connected  with  the  greater  part  of  the 
vork  on  this  section. 

Section  No.  11. 

In  July  last  the  representatives  of  the  contractor  for  this  section,  Paul  Ross, 
vere  settled  with,  and  the  balance  due  on  the  final  estimate  was,  a  few  weeks 
afterwards^  paid,  all  of  which  shew  that  the  works  on  this  part  of  the  line  have 
i06t  the  sum  of  $376,645.80. 

It  is  about  2,2dO  feet  in  length,  the  contract  for  which  provides  for  the^ 
eoDsbxietion  of  two  lift  locks,  a  regulating  weir,  building  abutments  and  piers: 
tor  two  or  more  bridges  over  regulating  openings,  and  the  construction  of  a 
edvert  of  suflSc^ent  capacity  to  pass  the  traffic  of  a  public  road  under  the  canal. 
(See  Appendix  No.  7.) 

The  reach  between  the  14th  lock  (Section  10)  and  the  loth  lock  is  about  700^ 
feet  long,  the  15th  and  16th  locks  are  about  625  feet  apart;  each  of  the 
two  latter  has  a  lift  of  14  feet. 

The  foundations  for  them  were  prepared,  laid  and  secured  as  described  for 
ihe  ith  and  5th  locks. 
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The  road  culvert  has  been  in  use  for  nearly  two  years ;  it  Ls  fourteen 
-wide  in  the  clear,  ^and  fourteen  feet  high  from  the  surface  of  the  road  to  iik% 
anderside  of  the  arch,  which  is  291  feet  long. 

The  total  length  from  the  outer  end  of  the  wings  on  one  side  to  a  like  point 
on  the  other  side  is  331  feet.  It  is  situated  on  a  part  of  the  Thorold  and  St. 
Davids  Road,  where  the  ground  is  comparatively  low  and  the  banks  of  the  canal 
high,  which  enabled  the  approaches  to  it,  on  both  sides,  to  be  made  with  only  a 
slight  inclination,  and  the  low  ground  on  the  east  side  afforded  good  drainage  for 
the  lowest  part  of  it. 

This  culvert  has  no  doubt  cost  more  than  the  amount  that  would  have  been 
required  to  construct  a  swing  bridge  over  the  canal,  but  its  future  maintenanoe 
will  be  small  compared  with  the  keeping  up  and  renewal  of  a  bridge.  The 
safety  of  the  public  is  in  every  way  better  provided  for  by  a  culvert,  and  there 
can  be  no  delay  either  to  the  navigation  or  to  the  traffic  of  the  road. 
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To  the  westward  of  the  culvert,  about  600  feet,  the  road  crosses  the  regulating 
raceway,  where  stone  abutments  and  piers  have  been  built  and  a  substantial 
bridge  crossing  constructed. 

All  the  works  called  for  by  the  contract  have  been  carried  out,  and  although 
there  was  from  time  to  time  considerable  difficulty  in  getting  them  up  to  the 
standard  required  by  the  specification,  still  there  is  reason  to  believe  that  sub- 
letting in  this  case  has  been  attended  with  better  results  than  if  an  attempt  had 
been  made  to  conduct  the  undertaking  under  the  management  of  the  original 
contractors. 

Section  No.  12. 

The  works  on  this  section  are  well  advanced  towards  completion ;  they  com- 
pTifiG  the  formation  of  about  2,115  feet  of  the  new  canal  and  certain  basins  on 
its.  north-western  side,  the  construction  of  two  locks,  two  regulating  weirs,  the 
abutments  and  piers  for  two  bridges  over  regulating  openings.  The  section  also 
includes  all  the  works  connected  with  the  formation  of  about  7,500  feet  of  a  new- 
line  for  the  diversion  of  the  Great  Westeni  Railway,  embracing  the  construction 
of  a  tunnel,  the  thorough  drainage  of  the  cut,  sodding  of  the  slopes,  building 
culverts,  a  road  bridge,  etc.     (See  Appendix  No.  8.) 

The  distance  between  the  16th  lock  (Section  11)  and  the  17th  lock  is  about 
840  feet ;  the  17th  and  18th  locks  are  780  feet  apart,  and  each  of  the  two  latter 
has  a  lift  of  14  feet. 
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The  material  forming  the  bottom  of  the  17th  lock  hem<r  of  an  unusually  soft 
nature,  it  was  decided  to  remove  two  feet  in  depth  of  it  under  the  side  walls  and 
<me  foot  at  all  other  places,  and  to  make  up  the  whole  with  concrete  to  the  proper 
height  to  form  a  fair  bearing  for  the  foundation  timbers.  The  spaces  between 
these,  as  well  as  the  sheet  pile  trenches,  were  also  filled  with  concrete. 

The  foundation  for  the  18th  lock  was  prepared,  laid  and  secured  as 
described  for  the  4th  and  5th  locks.  It  is  considered  proper  to  remark  here  that 
in  all  cases  where  short  reaches  are  on  a  curve,  the  convex  side  is  more  or^  less 
flattened,  according  to  the  degree  of  curvature. 

Diversion  of  the  Great  Western  Railway  Line. 

As  before  intimated,  the  works  embraced  i]i  the  contract  for  this  section  are 
nearly  completed,  at  least  they  are  as  far  advanced  as  they  can  be  until  the  line 
of  the  Great  Western  Railway  is  changed,  nevertheless  the  line  of  the  railway 
cannot  be  altered  until  certain  arrangements  are  made  and  works  done  that  are 
not  included  in  the  contract  for  Section  No.  12. 

These  works  consist  in  lowering  and  grading  as  much  of  the  present  railway 
Uack  as  may  be  necessary  to  the  eastward  of  Section  12,  the  ballasting  and 
laying  the  track  upon  it  and  also  on  the  new  part  of  the  line,  all  of  which  works 
are  covered  by  the  agreement  made  between  the  railway  company  and  this 
Department. 

It  may  further  be  stated  that  the  mode  of  carrying  them  out  was  previously, 
4nd  at  the  time  of  the  execution  of  this  agreement,  distinctly  understood  by  both 
parties. 

With  a  view  to  an  explanation  of  this  matter,  the  statements  made  in  my 
report  of  1877,  relating  to  it,  are  repeated,  and  such  further  details  given  as  seem 
to  be  called  fur  by  the  circumstances. 

This  course  is  considered  indispensable  from  the  fact  that  the  carrying  out 
of  the  agreements,  written  or  verbal,  devolves  upon  others  than  those  who,  in 
tlie  first  instance,  were  parties  to  the  making  of  them. 

On  this  section  the  line  of  the  new  canal  crosses  the  track  of  the  Great 
Western  Railway,  at  a  place  where  there  is  a  grade  of  about  38  feet  to  the  mile 
for  a  long  distance  on  both  sides  of  the  intersection. 

It  was  therefore  urged  by  the  representatives  of  the  company  that;  under 
these  circumstances,  they  could  not  consistently  consent  to  have  the  track  carried 
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©ver  the  canal  by  means  of  a  swing  or  draw  bridge,  not  only  from  the  delay  to- 
which  their  trains  would  be  subject,  but  from  the  danger  that  must  inevitabljf 
result  to  the  travelling  public. 

They,  at  the  same  time,  submitted  a  sketch  plan,  showing  that  a  tunnel 
might  be  constructed  under  the  canal  for  the  passage  of  the  railway  traffic,  and 
stated  they  would  be  fully  satisfied  if  it  was  carried  out.  After  considerable 
discussion  on  the  subject,  it  was  arranged  that  the  line  of  the  railway  should  be^ 
changed  as  nearly  as  possible  to  that  indicated  on  the  plan,  that  this  fact, 
together  with  a  number  of  conditions  discussed  and  agreed  to,  should  be  embodied 
in  a  written  memorandum  and  signed  by  the  proper  repress ntative  of  the  Great 
Western  Railway  Company,  and  by  the  Minister  of  Public  Works  on  the  part  of 
the  Government. 

There  was,  however,  considerable  delay  in  getting  this  document  executed, 
which, it  is  believed, could  not  well  be  obviated  in  the  state  of  the  Company's  aflaira 
at  that  time.  It  is  dated  the  22nd  day  of  April,  1875,  and  provides,  amongst 
other  matters,  that  the  *'  Dep«rtment  of  Public  Works  shall  construct  a  tunnel 
"  under  the  canal  at  a  point  above  Lock  Mo.  18,  and  do  all  the  work  required  lor 
**  forming  a  connecting  link  of  railway  through  and  between  it  and  the  main 
line;  this  connection  to  be  in  the  aggregate  about  7.500  feet  in  length." 

In  no  case  is  the  curvature  to  be  "less  than  1,443  feet  radius,  and  the 
"  gradient  nowhere  result  in  more  than  42  feet  per  mile,  either^in  the  connecting 
'*  link  or  in  the  adjoining  existing  line,  the  cuttings  to  be  at  least  24  feet  wide 
*'  and  embankments  18  feet  wide  on  top,  and  the  workmanship  throughout  to 
**  be  executed  in  the  best  manner." 

"  The  Great  Western  Railway  Company  agree  to  pay  for  the  necessary 
"  right-of-way  for  the  new  line,  other  than  whe^e  it  passes  through  Government 
"  property.  In  the  latter  case  the  Company  to  receive  a  title  from  the  Depart- 
**  ment  of  Public  Works  to  such  a  quantity  of  Dominion  land  as  may  be 
•*  reasonably  required  for  the  cuttings,  embankment,  drainage,  etc.,  of  the  new 
« line." 

'*  The  Railwaj''  Company  to  convey  to  the  Department  of  Public  Works 
*  such  of  their  lands,  connected  with  the  present  track,  as  lie  between  the  east 
*'  and  west  boundaries  of  the  property  recently  purchased  by  Government  for 
*'  canal  enlargement." 

"  In  consideration  of  the  Government  constructing  th§  Kne  of  railway,, 
"  tunnel,  etc.,  instead  of  building  a  draw-bridge,  as  originally  contemplated,  the 
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"  Company  agree  to  waive  all  claims  for  prospective  losses  arising  from  increased 

*  length  ^f  line,  curvature,  grada   or  any   cause   whatever  connecte<l  with  the 

*  operation  or  maintenance  cf  the  line,  when  constricted  in  the  position  above 

*  indicated." 

It  was  then,  as  well  as  now,  known  that  to  carry  out  this  arrangement 
involved  the  necessity  oi'  lowering  about  four-fifths  of  a  mile  of  the  main  line  of 
the  railway,  beyond  the  eastern  end  of  the  point  of  diversion. 

The  representatives  of  the  Company  urged  that  the  execution  of  this  part  of 
the  work  could  not  reasonably  be  entrusted  to  an  ordinary  contractor,  and  that 
they,  therefore,  must  insist  that  the  Railway  Company  have  the  entire  control  of 
it  Moreover,  that  when  doing  this  work  the  Company  could  advantageously 
bdDast  die  new  part  of  the  line  and  lay  the  track  upon  it,  in  the  manner  consid- 
ered best  for  the  interests  of  the  railway.  This  proposition  was  then,  as  now, 
looked  upon  as  fair  and  reasonable,  provided  the  Company  would  undeitake  to 
do  the  work  and  provide  the  necessary  materials  at  moderate  rates. 

To  get  at  a  proper  basis  of  settlement  of  these  matters,  it  was  verbally  agreed 
that  the  Company  should  authorize  (me  of  its  officers,  or  some  other  person,  to 
veet  an  officer  or  person  named  and  authorized  by  the  Government,  to  look  into 
ibis  part  of  the  business  with  a  view  to  a  satisfactory  arrangement,  when  the 

time  for  that  purpose  arrived.  If  this  view  of  the  subject  is  still  favorably  enter- 
tained by  both  the  Government  and  the  Railway  Company,  steps  should  be  taken 
to  cany  it  out  by  each  naming  and  authorizing  a  person  to  act  in  the  matter*. 


The  tunnel  is  665  feet  long,  which,  together  with  the  wings,  makes  a  total 
length  of  713  feet ;  it  is  16  feet  wide  in  the  clear,  and  18  feet  high^in  the  centre 
over  the  rail  level.  The  arch  is  a  semi-circle,  and  the  whole  is  on  a  curve  of 
1,443  feet  radius. 

Through  the  tunnel  the  track  will  be  nearly  level ;  to  the  westward  of  it  the 
grade  is  about  21  feet  to  the  mile,  and  to  the  eastward  it  at  no  place  exceeds  the 
inclination  agreed  upon,  42  feet  to  the  mile.  To  secure  this  grade  east  of  the 
new  part,  four-fifths  of  a  mile  of  the  main  line  will  have  to  be  lowered. 

The  side  slopes  in  the  cuttings  are  one  and  a  half  horizontal  to  one  vertical, 
4hey  are  well  sodded  and  for  the  most  part  thoroughly  drained.  The  toe  of  the 
ilo|ie8on  both  sidesof  the'road-bed  aie  supported  by  low  continuous  walls, connected 
with  water-courses  of  dimensions  suited  to  their  position  and  formed  of  pitched 
atone  kid  in  hydraulic  cement  mortar.  The  road-bed  is  made  up  to  sub-grade; 
the  largQ  culvert  at  the  west  end  of  the  new  line  lengthened  out ;  an  over  bridge 
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« 

"built  for  a  common  road  crossing ;  water-courses  are  formed  on  both  sides  of 
-the  tunnel  of  concrete,  pitched  stone,  etc. ;  culverts  built  where  required,  and 
everything  done  in  the  most  substantial  manner,  fully  equal  to  the  requirements 
4of  the  most  liberal  interpietation  of  the  agreement. 

Messrs,  Lobb,  Dawson  &  Murray,  the  contractors  for  Section  No.  12,  have 
tbeen  paid,  up  to  the  31st  December,  1879,  the  sum  of  $529,800. 

Section  No.  13. 

The  contractors  for  this  section,  Messrs.  Ginty  and  Dickey,  represented  by 
Alexander  Manning,  were  settled  with  in  July  last,  and  the  balance  then  due  was 
paid  in  January,  1880,  which,  together  with  advances  on  progress  estimates, 
amount  in  the  aggregate  to  the  sum  of  $352,099.31,  as  the  cost  of  the  works  on 
this  part  of  the  line. 

It  embraces  the  formation  of  2,000  feet  in  length  of  the  new  canal,  the  con- 
struction of  two  locks,  two  regulating  weiiB,  the  abutments  and  piers  for  two 
bridges  over  regulating  openings,  and  the  formation  of  basins  on  the  north  side 
of  the  canal.     (See  -Appendix  No.  4.) 

The  distance  between  the  18th  lock  (Section  12)  and  the  19th  lock  is  about 
650  feet, and  the  reach  between  the  19th  and  20tli  is  about  765  feet  long;  both 
of  the  latter  locks  have  14  feet  lilt. 

The  foundations  for  them  were  prepared,  laid  and  secured  as  described  for 
the  4th  and  5th  locks. 

The  woiks  on  this  section  were  sub-let  to  persons  who  displayed  consider- 
able energy  in  pushing  forward  the  operations,  but  required  to  be  frequently- 
reminded  about  the  proper  class  of  work. 

Section  No/ 14. 

The  whole  of  the  works  covered  by  the  contract  for  this  section  are  com- 
pleted, and  the  detailed  final  estimate  of  them  is  now  in  course  of  preparation. 

They  consist  chiefly  in  the  formation  of  about  2,025  feet  of  the  channel,  the 
^construction  of  two  locks,  two  regulating  weirs,  building  abutments  and  piers  for 
three  bridges  over  regulating  openings,  forming  basins  on  the  north  side  of  the 
line,  etc.    (See  Appendix  No.  4 ) 
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The  disfance  between  the  20th  lock  (Section  13)  and  the  81st  lock  is  about 
690  feet^  and  the  reach  between  the  2l8t  and  22nd  locks  is  665  feet  long ;  both 
of  the  latter  locks  have  14  feet  lift. 

The  foundation  for  the  21st  lock  was  prepared,  laid  and  secured  as  described 
finr  those  on  Section  No.  3. 

The  masonry  of  this  lock  was  finished  in  the  latter  end  of  May,  1876,  being- 
the  first  lock  completed  on  the  new  line,  a  result  that  gratified  the  contractor  to 
a  degree  that  can  only  be  appreciated  by  a  person  who,  like  him,  was  so 
thoroughly  devoted  to  his  business  as  to  l)e  desirous  of  excelling  in  the  produc- 
tion of  both  the  quantity  and  quality  of  the  work  with  which  he  was  then  or 
had  been  previously  connected,  and,  it  may  be  stated,  seldom  failed  in  honorably 
aooomplishing  the  contemplated  object. 

On  excavating  the  pit  for  the  foundation  of  the  22Qd  lock,  part  of  the  bottom 
waa  found  to  be  of  rock  and  part  of  clay.  The  rock  being  a  f^ift  shale  ranging 
obliquely  across  the  pit,  the  upper  layers  of  it,  tor  a  depth  of  six  inches,  were 
taken  ofiT,  and  the  day,  for  a  depth  of  15  inches,  was  also  removed.  The  whole 
was  afterwards  made  up  with  concrete  to  a  height  suited  to  form  a  fair  bearing 
sarfiEU^  for  the  foundation  timbers,  the  spaces  between  which,  as  well  as  the  sheet 
pile  trenches  and  spaces  between  side  walls,  were  also  made  up  with  concrete. 

Opposite  and  below  the  21st  lock  there  is  a  pond  or  basin  on  both  sides  of 
the  line,  each  of  which  connects  with  the  adjacent  reach  in  the  usual  manner. 
The  pond  on  the  south-east  silie  receives  part  of  the  regular  supply  water,  which 
passes  over  certain  cross-walls  built  in  a  raceway  formed  in  rear  of  the  22nd 
lock. 

The  payments  made  for  work  done  on  this  section  up  to  the  31st  December,, 
1879,  amount  in  the  aggregate  to  the  sum  of  8340,200. 

Section  No.  15. 

This  section  is  situated  ia  a  ravine  to  the  cast  of  the  Town  of  Thorold,  the^ 
proper  treatment  of  which  has  required  all  the  care  and  attention  that  the 
resident  officer,  Mr.  Monro,  could  bestow  upon  this,  one  of  the  most  important 
and  specially  interejjting  parts  of  the  line  connected  with  the  scheme  of  canal 
enlai^ement. 

The  contract  for  it  embraces  the  cutting  and  formation  of  the  channel  for  a 
distance  of  2,050  feet,  cutting  a  supply  race  on  the  east  side  of  the  line,  forming 
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a  new  course  for  the  Ten  Mile  Croek,  and  all  the  excavation  necessary  to  admit 
of  moving  the  track  of  the  Welland  Railway  about  120  feet  to  the  westward.  It 
also  includes  the  construction  of  two  lift  locks,  and  the  extension  of  the  wings  of 
the  upper  one  to  form  abutments  and  rest  piers  for  a  swing  bridge,  the  construc- 
tion of  piers  and  abutments  for  a  stationary  bridge  over  the  raceway  on  the  east 
side  of  the  canal,  the  abutments  and  piers  for  a  bridge  over  the  Welland  Railway, 
building  retaining  and  division  walls,  etc.     (See  Appendix  No.  9.) 

As  stated  in  a  previous  report,  the  principal  part  of  the  ravine  above  men- 
tioned is  owned  by  the  Welland  Railway  Company,  and  the  central  portion  of 
it,  at  the  time  of  commencing  the  works,  was  occu;ned  by  their  track. 

This  line  having  been  considered  for  many  reasons  the  best  for  the  canal, 
provision  was  made  in  the  contract  to  cut  a  sufficient  width  off  the  west  bank 
to  admit  of  moving  the  railway  track  to  a  position  where  it  would  be  outside 
the  range  of  the  canal  works,  and  at  the  same  time  be  beneficial,  rather  than 
otherwise,  to  the  line  itself. 

This  woik  was  necessarily  the  first  undertaken,  and,  from  its  extent  and 
nature,  occupied  considerable  time ;  but  the  change  was  ultimately  accomplished, 
even  to  the  satisfaction  of  the  railway  authorities,  with  whom,  it  may  be  stated, 
arrangements  were  made  to  find  both  the  ballast  and  the  iron,  and  do  all  the 
work  necessary  over  sub-grade. 

Before  changing  the  railway  line,  a  channel  of  sufficient  capacity  had  to  be 
formed  to  carry  off  the  waters  of  the  Ten  Mile  Creek,  which  rise  to  a  c  )nsiderable 
height,  and  come  down  rapidly  during  snow  floods  and  rain  storms  of  long 
continuance. 

This  channel  is  between  the  railway  and  canal  works ;  it  is  10  feet  in  width 
and  about  2,300  feet  in  length  ;  both  sides  of  it  are  of  a  good  class  of  dry,  rough, 
randoui-cour«*pd  masonry,  and  where  the  bottom  does  not  consist  of  rock  in  posi- 
tion, it  is  made  of  closely-laid  pitched  stone,  having  throughout  an  inclination  of 
83  foet  to  the  mile,  or  about  the  same  grade  as  that  of  the  railway. 

The  distance  between  the  22nd  lock  (Section  14)  and  the  2-3rd  lock  is  aboui 
740  feet;  in  this  reach  the  line  curves  considerablj'  to  the  south,but  the  convex 
side  is  flattened,  so  that  about  the  middle  the  bottom  width  is  fully  150  feet.  In 
this  part  of  the  excavation  a  stratum  of  cement  stone  was  found,  which,  together 
with  a  moderately  good  class  of  building  stone,  obtained  there  and  elsewhere, 
enabled  the  contractor  and  his  representatives, , with  good  management,  to  do  ihm 
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work  on  the  section  profitably  and  well,  even  at  the  very  low  rates  at  which  it 
liad  been  undertaken. 

From  the  unsound  and  fissured  state  of  the  rock  on  the  north-west  side  of 
the  bottom  of  this  reach,  part  of  it  had  to  be  covered  with  a  bed  of  concrete  to 
guard  against  leakage. 

The  distance  between  the  23rd  and  24th  locks  is  about  840  feet ;  the  lift  of 
the  former  is  14  feet,  and  the  latter  will  have  a  ]ift  of  16  feet  until  what  is  called 
ibe  mountain  range  of  locks  are  raised  sufficiently  to  adapt  them  to  a  fourteen 
feet  line  of  navigation. 

In  the  pit  excavated  for  the  23rd  lock,  the  dip  and  irre^i^ularities  were  such 
that  the  southern  end  was  22  inches  lower  than  at  a  point  200  feet  iurther 
north,  where  the  rock  was  at  the  right  height,  consequently  an  average  of  11 
inches  in  depth  of  concrete  for  the  entire  width  of  the  pit,  and  for  the  distance 
above  mentioned,  was  necessary  to  form  a  proper  bearing  feu*  the  foundation 
timbers.  Concrete  was  also  used  between  the  floor  timbers  in  the  transverse 
trenches,  and  at  places  adjoining  the  rock  in  rear  of  the  walls. 

The  surface  of  the  rock  in  the  reach  above  this  lock  was  found  to  be,  at 
many  places,  so  much  broken  and  fissured  that,  it  was  decided  to  remove  the 
upper  stratum  and  otherwise  lower  the  bottom  at  least  eighteen  inches,  and 
afterwards  cover  the  whole  area  that  had  been  sunk,  with  a  Isiyev  of  prepared 
puddle,  in  order  to  prevent  the  water  escaping. 

At  the  place  excavated  for  the  seat  of  the  24th  lock,  the  rock  was  found  to 
be  broken  and  so  uneven  that  its  surface  varied  from  3  to  36  inches  below  the 
proper  level  for  the  cross  timbers.  The  whole  area  was,  therefore,  brought  to  a 
level  surface  with  concrete,  which  required  an  average  depth  of  fully  18  inches; 
concrete  was  also  used  between  the  timbers  and  to  fill  the  trenches  across  the 
foundation. 

The  walls  of  this  lock  have  been  carried  up  two  feet  higher  than  originally 
intended,  with  a  view  to  adapting  the  reach  above  to  a  14  feet  navigation  without 
the  necessity  of  future  interference  with  the  water  level.  In  order  to  have  the 
principal  road  crossing  over  the  canal  as  near  the  centte  of  the  Tc^wn  of  Thorold 
as  possible,  the  upper  wing  walls  of  this  lock  have  been  extended  to  form  the 
abutments  and  rest  piers  for  a  swing  bridge,  and,  on  the  west  side,  abutments  and 
piers  have  been  built  for  a  high-level  bridge  over  the  Welland. Railway  ;  and,  in 
a  line  with  these,  arrangements  have  been  made  for  placing  a  bridge  over  the  race 
<m.  the  east  side  of  the  channel.     This  supply-race  leaves  the  canal  a  short  distanc© 
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above  the  24th  lock ;  it  is  about  58  feet  in  width,  parallel  to  the 
channel,  but  separated  from  it  by  a  heavy  wall  of  random-coursed  masonry^ 
through  which  there  are  numerous  openings  for  the  entrance  or  exit  of  water 
when  filling  or  emptying  the  respective  locks.  The  proper  levels  in  the  different 
parts  of  this  race  will  be  regulated  by  the  weirs  constructed  across  it  in  the 
vicinity  of  the  locks.  The  embankments  on  the  east  side  of  the  locks  are  pro- 
tected by  a  facing  of  pitched  stone,  and  the  east  slope  of  the  raceway  at  the 
upper  end  is  supported  by  a  built  retaining  wall,  and  at  other  places  by  a 
rip-rap  wall  faced  with  hand-laid  pitched  stone. 

It  may  be  stated  that,  although  the  supply  race  on  this  part  of  the  line  is  ohf 
the  east  side  of  the  canal,  and  the  weir  at  the  22nd  lock  is  on  the  north- 
west  side,  there  will  not  be  an  oblique  current  in  that  reach  due  to  the  full 
supply,  as  part  of  it  wiU  pass  on  the  south-east  side  of  the  lock  through  the  subsi- 
diary  raceway  before  mentioned. 

The  west  side  of  the  reaches  below  the  23rd  and  24th  locks  is  formed  by 
means  of  retaining  walls  of  heavy,  rough,  random-coursed  masonry,  laid  in 
cement  mortar,  varying  in  height  from  18  to  32  feet,  outside  of  which  are  heavj^ 
well-made  earth  embankments.  The  slopes  of  the  banks  on  both  sides  of  the 
ravine  have  been  thoroughly  drained,  and  they,  as  well  as  other  bank  slopes,  have 
been  carefully  sodded.  It  may.  further  be  stated,  that  all  the  works  covered  by 
the  contract  have  been  carried  out  in  a  satisfactory  manner,  and  that  a  detailed 
final  estimate  for  them  is  now  in  course  of  preparation. 

The  payments  made  for  work  done  on  this  section  up  to  the  31st  December,. 
1879,  amount  in  the  aggregate  to  the  sum  of  $494,700. 

SEcmoN  No.  16. 

This  section  forms  a  continuation  of  the  new  line  to  within  a  short  distance 
of  where  it  intersects  the  Welland  Railway  in  what  is  known  as  Marlatt's. 
Pond.  It  was  first  awarded  to.  and  a  contract  for  the  execution  of  the  work  upon 
it  made,  with  John  Elliott  &  Co.,  who  subsequently  transferred  the  whole  of 
their  interest  in  it  to  the  late  John  Brown,  whose  representatives  have  carried 
the  undertaking  to  completion. 

The  contract  includes  all  the  clay  and  rock  excavation  necessary  to  form  a 
channel-way  of  the  dimensions  required  for  a  distance  of  3,500  feet;  the 
construction  of  a  syphon  culvert,  with  two  arched  openings,  to  pass  the  water 
of  the  Ten  Mile  Creek  under  the  canal ;  building  slope  and  retaining  walls^ 
etc.     (See  Appendix  No.  10.) 
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The  new  line  passes  through  the  same  ridge  as  the  present  canal  does  above 
the  Town  of  Thorold ;  but  the  rock  cutting  upon  it  is  of  much  greater  extent  in 
ereiy  way  than  upon  what  is  called  the  "  Little  Deep  Cut." 

» 

The  syphon  culvert  in  connection  with  the  conduit  for  the  creek  has  been 
in  use  for  several  years^  and  fully  answers  the  purpose  contemplated  in  its 
c»:istruction. 

The  side  walls  fonn  a  continuation  of  those  on  Section  No.  15  until  they 
strike  the  rock  at  a  like  height ;  beyond  this,  where  the  rock  is  low,  walls  are 
built  of  the  necessary  dimensions  until  the  surface  of  the  rock  begins  to  descend 
rapidly  towards  the  south,  where  side  walls  are  discontinued,  and  the  line 
gradually  winds  round  to  the  earth  slope  of  two  horizontal  to  one  vertical. 

All  the  works  covered  by  the  contract  have  been  completed,  and  the  pay- 
ments made  up  to  the  31st  December,  1879,  amount  to  the  sum  of  $261,800. 

The  completion  of  the  works  on  Sections  Nos.  14, 15, 16,  21  and  22,  since 
the  death  of  John  Brown,  the  contractor,  in  June,  1876,  have  been  prudently 
conducted  under  the  general  management  of  B.  B.  McPherson,  a  trustworthy 
person,  judiciously  selected  and  appointed  for  that  purpose  by  the  Coujft  of 
Chancery. 

As  before  stated,  arrangements  have  been  made  for  the  travel  to  and  from 
the  east  side  of  the  new  canal,  in  the  vicinity  of  Thorold,  to  pass  over  a  bridge 
constructed  at  the  head  of  Lock  No.  24,  as  the  place  best  suited,  in  many  ways, 
for  that  purpose. 

To  accomplish  this  in  a  way  likely  to  meet  all  requirements,  the  main 
travelled  road,  as  well  as  other  inferior  lines  occasionally  used  east  of  Thorold, 
have  been  diverted  towards  this  point,  forming,  as  a  whole,  what  certainly 
appears  to  be  the  best  arrangement  that  could,  under  the  circumstances,  be  made 
for  the  accommodation  of  the  travelling  public  and  the  benefit  of  the  town. 

It  is,  however,  proper  to  state  that  the  County  Council  of  Welland,  in  June, 
1878,  addressed  a  memorial  to  the  Department  representing  that  another  bridge 
ever  the  new  canal  at  Thorold  would  be  necessary ;  and  in  July  of  the  same  year 
the  Corporation  of  the  Town  of  Thorold  sent  a  memorial  to  the  same  eflfect. 

In  both  these  documents  attention  is  principally  drawn  to  certain  east  and  west 
roads  in  the  vicinity  of  Thorold  that  have  been  cut  off  by  the  new  canal,  viz.: — 
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1st,  a  concpssion  line  called  Regent  Street ;   2nd,  the  Stone  Road  from  Thorold 
to  Clifton ;  3rd,  Hoover's  Boad. 

The  '*  l8t "  it  may  be  said,  runs  obliquely  along  the  steep  side  of  the  moun- 
tain ;  part  of  it  latterly  has  been  cut  into  deeply  for  a  quarry  ;  it  was  barely 
passable  at  any  time  for  waggons,  and  never  was  a*  means  of  communication  of 
any  practical  value. 

Hoover's  Road  and  the  Stone  Road  are  parallel  to  each  other,  and  about  1,420 
feet  apart.  The  bridge  at  the  head  of  Lock  No.  24  is  a  few  feet  south  of  the 
west  end  of  Hoov  er's  Eload  and  about  1,420  feet  north  of  the  Stone  Road. 

To  meet  the  requirements  of  the  locality,  and  at  the  same  time  guard  against 
incommoding  unnecessarily  a  great  public  undertaking,  a  new  line  for  the  Stona 
Road  has  been  formed  from  a  point  660  feet  east  of  the  canal,  in  a  northern 
direction  along  the  boundaiy  of  the  Government  property  to  near  the  line  of 
Hoover's  Road,  where  it  takes  a  westerly  course  to  the  crossing  at  Lock  No.  24. 

The  new  part  of  the  road  is  an  independent  line  formed  on  canal  property, 
it  is  macadaaiized,  well  drained,  has  easy  grailes,  and,  as  a  whole,  is  a  good  piece 
of  road. 

Thus  the  Stone  Road  and  Hoover's  Road  meet  at  the  bridge,  from  which  a 
road  has  also  been  made  along  the  east  side  of  the  canal  and  continued  in  a 
direction  to  intersect  the  north  and  south  road  near  the  Thorold  Cemetery. 

This  part  of  the  new  road  is  formed  on  land  purchased  8j)ecially  for  thai 
purpose. 

In  this  way  it  seems  as  if  ample  provision  has  been  made  for  all  the  linea  of 
travel  referred  to  by  the  memorialists ;  whilst  the  mere  assertion  that  one  bridge 
is  not  sufficient  is  really  no  more  convincing  than  the  surmise  that  a  bridge  at 
the  end  of  a  lock  would  delay  travel  more  than  a  separate  structure,  especially 
when  it  is  bonie  in  mind  that  there  are  swing  bridges  over  some  of  the  Dominion 
canals,  both  at  the  ends  of  locks  and  elsewhere,  that  accommodate  double  the 
extent  of  traffic  that  is  at  all  likely  to  be  required  between  Thorold  and  the 
country  to  the  eastward  of  the  new  canal  for  many  years  to  come. 

The  cost  of  the  under-works  and  superstructure  of  a  swing  bridge,  in  keep- 
ing with  those  on  other  parts  of  the  canal,  would  amount  to  about  $40,000, 
'besides  its  working  expenses  and  maintenance,  an  outlay  that  might  reasonably 
be  delayed  until  there  is  at  least  a  probability  of  some  benefit  resulting  from  it. 
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On  a  careful  examination  of  the  country  between  Thoroll  and  /  llanburg,  it 
was  found  that  by  continuing  the  summit  level  north  to  near  Marlatt's  Pond, 
instead  of  descending  by  a  lock  at  AUanburg,  a  very  considerable  outlay  for 
deepening  would  be  avoided,  and,  at  the  same  time,  a  fair  line,  although  not  a 
straight  one,  could  be  obtained  at  even  less  expense  than  the  enlargement,  deep- 
ening  and  improvement  of  the  old  canal. 

The  formation  of  the  new  line  was  the  more  desirable  from  the  fact  of  the 
xnrookedness  of  the  old  one  having  been  long  known  to  lead,  in  certain  winds,  to 
the  detention  of  the  class  of  the  vessels  in  use,  consequently,  unless  great 
improvements  were  made,  the  difficulties  would  be  greater  when  the  longer 
vessels,  contemplated  in  the  scheme  of  enlargement,  are  introdviced.  Besides, 
the  long  high  banks  of  the  old  canal  could  not  be  interfered  with  in  summer, 
while  moving  and  making  such  banks  in  winter  would  not  only  be  difficult  but 
very  uncertain, 

*  These  and  other  reasQns,  stated  in  my  report  of  1877,  led  to  the  decision  thai 
an  entirely  new  and  separate  line  for  this  part  of  the  route  should  be  formed, 
ihe  position  of  which  may  be  briefly  described  as  follows : — 

From  the  south  end  of  Section  No.  16  it  gradually  winds  round  to  a  south- 
Tvesterly  course  and  crosses  the  lino  of  the  Welland  Railway  in  an  oblique  direc- 
tion, continuing  on  through  Marlatts's  Pond  towards  the  south-east  end  of  the 
macadamized  road  bridge,  a  short  distance  to  the  south  of  which  the  lift  lock  and 
other  structures  are  placed.  « 

It  then  follows  a  south-westerly  course  to  the  road  leading  to  what  is  called 
Harlatt's  Bridge,  then  curves  ©lightly  towards  the  south,  until  near  the  west  road 
"between  Thorold  and  AUanburg,  to  which  it  runs  parallel  for  about  three-fourths 
of  a  mile ;  then  curves  gently  to  the  south-east,  intersecting  the  Holland  Road 
near  the  north  end  of  the  Village  of  AUanburg.  when  it  follows  a  straight  course 
along  the  west  side  of  that  place  on  the  line  of  the  old,  or  original,  canal,  to  the 
north  end  of  the  "  Deep  Cut." 

The  works  on  this  part  of  the  line  are,  with  a  view  to  continuous  notation, 
divided  into  four  sections,  and  in  September,  1877,  they  were  let  in  two  separate 
contracts. 

Sections  Nos.  17  and  18. 

These  two  sections  have,  collectively,  a  length  of  about  7,850  feet,  and  art 
comprised  in  one  contract,  which  covers  the  formation  of  the  canal  for  thai 
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distance.  It  also  includes  the  construction  of  a  lift  lock,  building  abutments  and 
piers  for  two  road  bridges,  the  piers  and  abutments  for  a  bridge  to  carry  the  line 
of  the  Welland  Railway,  the  works  connected  with  a  set  of  guard  gates,  two 
arched  culverts,  a  regulating  weir  and  supply  race,  bridge  abutments  and  piers- 
to  and  from  supply  race,  road  bridge  over  raceway,  etc.     (See  Appendix  No.  11.) 

The  distance  between  the  24th  lock  (Section  IS)  and  the  25th  lock  (Section 
17)  is  fully  one  mile ;  the  latter  forms  the  northern  terminus  of  the  summit 
level,  which  is  intended  to  be  generally  about  the  same  height  as  Lake  Erie. 

On  excavating  the  pit  for  the  seat  of  this  lock,  the  bottom  was  found  to  be 
so  soft  that  it  was  considered  necessary  to  remove  the  material  twelve  inches 
lower  than  originally  intended,  and  substitute  for  it  a  stratum  of  concrete  to  form 
a  bearing  surface  for  the  foundation  timbers.  The  sheet  pile  trenches  and  spaces 
between  the  timbers  were  also  filled  with  concrete. 

At  ordinary  stages  of  the  water  the  lift  of  the  lock  will  be  a  little  over  three- 
feet  ;  at  extreme  low  water  in  the  lake  its  lift  will  be  very  little  over  two  feet. 

The  side  walls  are,  however,  made  of  a  height  suited  to  the  Grand  River 
level,  which  is  8  Veet  higher  than  ordinary  low  water  of  Lake  Erie  ;  this  is  con- 
sidered necessary  in  case  it  should,  from  any  cause,  be  found  desirable  to  use  for 
a  time  the  higher  level. 

The  lower  wings  of  it  have  been  extende4  to  form  abutments  and  piers  for 
a  swing  bridge  to  carry  the  traffic  of  the  Thorold  and  Allanburg  macadamized 
road,  the  line  of  which  will  be  changed  to  coiTespond  with  the  position  of  the 
canal  works.  It  may  be  stated  here  that,  at  both  ends  of  this  lock  and  at  the 
lower  ends  of  all  the  other  locks,  fender  cribs  have  been  built  and  carried  up  to 
within  a  foot  of  the  surface  of  the  reach  in  which  they  are  placed.  On  the  front 
side  they  are  generally  37  feet  long,  and  the  timbers  are  in  part  let  in  obliquely 
into  checks  cut  in  the  masonry.  In  each  case  the  face  is  carried  up  to  the  batter 
of  the  side  walls,  and  at  the  outer  end  they  have  a  batter  of  about  one-half  to 
one ;  thus  the  face  has  a  winding  batter  intended  to  guard  against  injury  to 
vessels  when  entering  the  lock. 

The  cribs  are  secured  by  vertical  bindei*s,  cross  ties  and  bolts,  and  well  filled 
with  stone  ballast.     On  the  top  of  them  and  in  continuation  of  the  wings,  rubble 
walls  laid  in  cement  mortar  are  carried  up  on  a  line  with  the  wing  walls  and 
winding  round,  so  that,  within  a  distance  of  100  feet,  the  face  has  an  inclination  of 
two  horizontal  to  one  vertical,  or  the  same  as  that  of  the  banks  of  the  canal. 


45 

At  the  upper  ends  of  the  locks  a  connectioii  between  the  wings  and  bank  on 
•each  side  is  made  by  means  of  a  wall  commencing  nearly  vertical  and  winding 
jDiind  in  like  manner  as  above  stated  for  the  lower  end,  within  a  distance  of  100 
feet. 

About  750  feet  above  the  lift  lock,  the  side  walls  have  been  built  and  other 
arrangements  made  for  a  pair  of  guard  gates.  On  the  west  side  of  these  struc- 
tures a  supply  race  has  been  formed,  a  regulating  weir  built  and  arrangements 
made  for  a  fixed  bridge  over  it,  in  continuation  of  the  road  crossing. 

As  previously  stated,  the  new  line  of  canal  is  formed  through  Marlatt's 
Fond  ;  this  is  done  by  means  of  continuous  solid  embankments  carried  across  it 
to  a  height  of  fully  8  feet  over  the  water  surface. 

• 

To  prevent  the  drainage  of  that  part  of  the  country  east  of  the  canal  from 
being  obstructed,  and  to  maintain  the  water  on  both  sides  of  the  pond  at  nearly 
the  same  height,  a  syphon  culvert  of  masonry  has  been  constructed  through , 
under  the  new  line,  of  the  capacity,  arranged  and  secured  in  the  manner  required 
by  its  position. 

It  has  been  for  a  considerable  time  in  use  and  has  undergone  as  severe  a 
test,  without  the  slightest  injury,  as  it  can  be  under  any  circumstances  subjected 
to  in  future. 

To  enable  a  bridge  for  the  WeUand  Railway  crossing  of  the  new  canal  to  be 
bailt  at  the  proper  place,  it  was  found  necessary  to  divert  the  line  for  a  time 
about  100  feet  to  the  westward  on  embankments  at  both  approaches,  and  strong 
trestle  work  formed  across  the  pond>  over  which  all  the  traffic  of  the  road  passes, 

A  rock  foundation  for  the  piers  was  found  at  a  few  feet  below  the  bottom 
of  the  reach ;  from  this  the  masonry  was  carried  up,  which,  to<,^ether  with  the 
other  under  works  for  the  bridge,  are  nearly  completed. 

Ihe  abutments,  piers  and  under  worfts  for  the  bridge  at  Marlatt's  Koad  are 
nearly  finished.  The  culvert  at  Beaver  Dams  Creek  has  been  in  use  for  over  a 
year,  and  the  works  generally  ai'e  well  advanced,  and  have  been  invariably 
carried  out  agreeably  to  the  terms  of  the  contract.  The  payments  made  on  them 
up  to  the  81st  December,  1879,  am'^unt  to  $446,000. 

These  were  awarded  to  R.  J.  Campbell,  and  a  contract  entered  into  with  him 
for  their  completion.  He  shortly  afterwards  sub -let  them,  and  ultimately 
assigned  the  whole  of  his  interests  in  the  contract  to  his  sureties. 
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Sections  Nos.  19  and  20. 

These  sections  include  the  formation  of  fully  one  mile  and  a  quarter  of  th^ 
new  line  becween  Thorold  and  Allanburg ;  the  enlargement,  lor  fully  a  quarter  of" 
a  mile,  of  the  original  canal,  situated  immediately  west  of  the  latter  place ;  thence 
the  enlargement  of  the  present  canal  for  a  distance  of  about  one-fifth  of  a  mile  to 
the  south  end  of  the  '*  Deep  Cut." 

They  embrace  the  works  connected  with  forming  two  small  arched  culverts 
under  the  new  lirie  ;  the  construction  of  abutments  and  piers  for  a  swing  bridge 
to  serve  as  a  road  crossing  at  Allanburg ;  building  a  retaining  wall  (»ii  the 
west  side  of  the  new  line  from  the  head  of  the  guard  gates  northward ;  the  es> 
tension  of  the  north  wing  walls  of  the  guard  gates  to  form  the  abutmeats  for  &. 
swing  bridge  across  the  present  canal ;  the  construction  ol  a  weir  in  the  bank  on 
the  west  side,  and  channel  from  it  for  the  supply  of  present  canal,  etc.  (See 
Appendix  JNo.  12.) 

The  construction  of  the  supply  weir  and  other  parts  of  the  works,  oto  these 
sections,  as  are  directly  connected  with  the  summit  level,  was  attended  with  a 
good  deal  of  expense  and  dimculty,  as  they  had  to  be  executed  in  winti  r  and  earJy 
spring,  when  the  water  in  the  canal  adjoining  them  stood  at  a  height  correspond-- 
ing  to  the  level  of  Lake  Erie. 

The  weather,  however,  proved  to  be  exceptionally   mild,  and  the   person 
to  whom  the  contractors  bad  sub-let  the  masonry  being  both  skilled  and  enei^etic, . 
the  whole  of  them  were  completed  in  a  creditable  manner  in  good  time  for  the 
opening  of  navigation  the  following  spring. 

It  may  further  be  said  that  all  the  works  above  enumerated  are  either 
completed  or  well  advanced  towards  it,  and  that  the  greater  part  of  the  excava- 
tion has  been  done,  and  what  remains  can  be  readily  finished  during  the  present 
year. 

The  payments  made  to  the  contractors,  Messrs.  Haney,  Haney  &  Parry,  op 
to  the  31st  December,  15S79,  amount  in  the  aggregate  to  $299,600. 

These  sections  terminate  the  new  and  northern  part  of  the  canal  upon  which, 
as  before  stated,  all  the  lift  locks,  weirs,  etc.,  are  situated  between  Lake  Ontario 
and  the  intended  summit  level ;  embracing,  in  the  aggregate,  an  extent  of  exca- 
vation, mcsonry  and  other  work.s  that  have  seldom  been  executed  in  any  other 
undertaking  within  a  like  distance  of  II4,  miles.  The  quantities  of  the  principal. 
item.s,  as  given  by  Mr.  Monro  in  Appendix  No.  13,  are  as  follows  v — 
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Earth  excav^ation. 6,37o,0()0  cubic  yards. 

Rock          do         In0,0()0        do 

Masonry  of  all  kinds .*.  869,000         do 

Timber l,47o,0()0   cubic   feet. 

Plank 4,000,000   feet    B  M. 

Puddle 150,000  cubic  yards. 

Hydraulic  cement  concrete *37,000         do 

These  various  works  necessarily  required  great  care  and  attention  on  th& 
part  of  the  resident  officer  and  his  assistants  ;  it  is,  however,  proper  to  state  that 
from  their  respective  positiims,  they  were  easily  accessible  at  all  times,   and  are^ 
with  the  exception  of  the  1st  and  2nd  locks,  advantageously  situated  in  respect 
to  drainage  and  otherwise. 

Sections  Nos.  21  and  22. 

At  AUanburg  the  works  connected  with  the  enlaigement  of  the  canal 
previously  farmed  and  in  use,  commence,  and  are  continued  throughout  the 
southern  division  of  the  line  to  Poi-t  Colborne. 

The  two  sections  above  mentioned  form  the  first  part  of  this  class  of  work 
and  are  comprised  in  one  contract,  which  provides  for  taking  a  continuous  strip 
of  from  45  to  50  feet  in  width  off  the  face  of  the  west  bank  of  the  "  Deep  Cut  " 
down  to  two  feet  over  ordinary  water  level,  making  the  slope  2  J  horizontal  to  1 
vertical,  and  placing  the  material  in  rear  of  the  existing  banks  without,  in  any 
way^  increasing  their  height. 

It  also  embraces  the  lowering  of  the  bottom  three  feet  below  the  level  of  the 
mitre  sill  of  Port  Colborne  lock  for  a  distance  of  10,900  feet,  with  side  slopes  of 
2  horizontal  to  1  vertical,  the  |  contractor  either  to  take  the  material  to  the 
Niagara  River  below  the  Village  of  Chippawa,  or  find  approved  spoil  ground 
somewhere  else  at  his  own  cost.     (See  Appendix  No.  15.) 

In  the  course  of  executing  the  works,  the  contractors  found  it  necssary,  in 
order  to  facilitate  the  operations,  to  adopt  both  these  courses,  i.e.,  to  take  part  of 
the  material  to  the  Niagara  River  and  dump  it  there,  and  to  purchase  deposit 
ground,  where  the  njaterial  had  to  be  twice  handled  in  order  to  get  rid  of  it. 

All  the  works  covered  by  the  contract  have  been  completed  and  taken  off 
Ihe  hands  of  the  administrators  to  Che  estate  of  the  late  John  Brown. 
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V  .  •->ivlcwd  proper  to  state  that  in  18^1,  before  the 

V  -tc,  «  contract  was  made  for  lightening  the  east 
^j                                                   ^  >,  cv'fi^ted  in  the  removal  of  a  strip  of  about  40 

.  ..  itv'wasing  the  slope  to  2 J  horizontal  to  1  vertical. 


^ .  ^  .  >aw .  i  Uiis  part  of  the  works  it  was  found  that  it  would  be 

j^  larvae  part  of  the  excavated  material  to  the  north  or 

i:ixi  vleposit  it  on  canal  property,  than  to  purchase  valuable 

,».  A*a  von  lent  for  that  purpose,  or  to  interfere  with   the  line  of 
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v^  >vv<^n.Hl  by  this  contract  were  completed  in  1875,  and  a  final 
....V  c  with  Robert  Mitchell  &  Co.,  the  contractors,  which   in  the 
uuuxl  to  $105,710. 


.V   ^^o  two  contracts  above  referred  to  1,757,552  cubic  yards  of  earth, 
a^w  been   removed  from  this  stretch   (about  2  miles  in   length)  of 
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U  uxav  again  be  stated  that  the  slides  and  settlements  that  have,  from  time 
vfc  w  iu\  taken  place  in  the  banks  of  the  cut  through  this  ridge,   at  many  places 
uvwiv  s^ixty  feet  over  the  canal  bottom,  have  rendered  it  a  source  of  greater 
ioixioty  than  any  other  part  of  the  line. 

These  slides  have,  in  some  cases,  shewn  so  slight  a  yielding  at  first  that 
ihoy  could  scarcely  be  distinguished  from  sun  cracks,  but  continued  gradually 
io  increase  for  years ;  in  other  cases,  they  have  occurred  suddenly,  and  at  places 
where  no  indications  were  observed,  and  in  one  instance  where  the  bank  had 
been  closely  covered  with  sods  for  a  period  of  over  thiiteen  years. 

For  the  past  year  the  water  in  the  summit  level  has  been  kept  from  12  to 
24  inches  higher  than  the  level  of  Lake  Erie,  and  for  several  winters  past  the 
water  has  stood  in  the  "  Deep  Cut "  at  about  the  level  of  Lake  Erie.  There  are 
a  few  slight  indications  of  settlements  in  the  lower  part  of  the  bank  on  the  north- 
west side  of  the  canal,  but  whether  they  have  resulted  from  the  toe  of  the  slope 
having  been  removed  during  the  dredging  operations,  or  from  similar  causes  as 
led  to  the  actual  slides  and  settlements  that  have  taken  place,  is  unknown. 
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Having  provided  for  a  wide  berme  to  be  left  on  both  sides  of  the  cut  at 
4tlKmt  4  feet  over  the  Grand  River  level/ or  12  feet  over  that  of  Lake  Erie, 
together  with  the  flat  slope  given  to  the  face  of  the  banks,  it  id  thought  that  the 
tendency  to  settlement  will  be  greatly  diminished ;  still,  there  is  no  ceitainty 
ibai  it  will  be  obviated. 

It  may,  however,  be  stated  that  at  places  where  heavy  slides  have  taken 
place  on  this  part  of  the  canal,  and  have  been  removed,,  it  is  seldom  that  a  slirle 
again  occurs  at  the  same  place.  This  has  led,  as  previously  mentioned,  to  the 
impression  that  when  the  yielding  materials,  which  form  the  lower  part  of  the 
^cut,  are  displaced  to  a  sufficient  depth  by  the  tenacious  clay  of  the  sides,  there  is 
A  probability  that  the  bottom  may  then  remain  undisturbed  and  the  subsidence 
of  the  banks  cease. 

The  increase  of  the  slopes  to  some  extent  lightens  the  banks,  but  it  exposes 
•a  greater  inclined  ai*ea  to  the  action  of  rains  and  to  the  wearing  and  cutting  efiects 
^f  surface  water,  which  has  already  made  deep  furrows  in  them  as  well  as  filled 
np  the  ditches  formed  at  the  foot  of  the  slopes. 

They  have  now  been  open  to  the  influence  of  the  atmosphere  for  several 
j^ears  and  they,  as  well  as  some  of  the  banks  on  the  Northern  Division,  nrjght, 
with  advantage,  be  overhauled  next  bpring,  and  an  attempt  made  to  seed  tliem 
down  with  some  kind  of  grass  that  is  known  to  have  a  deep  wide-spreading  root, 
which,  some  who  are  understood  to  be  authorities  in  such  matters  state,  would,  if 
properly  done  be  likely  to  grow  and  answer  a  good  purpose. 

Section  No.  23. 

This  section  commences  near  the  south  end  of  the  "Deep  Cut,"  continues 
through  the  Village  of  Port  Robinson,  and  is  altogether  about  a  mile  in  h^ngth. 
It  embraces  the  construction  of  abutments  and  piers  for  a  swing  bridge,  together 
with  ihe  works,  arrangements  and  equipments  necessary  for  a  set  of  guard  gMtes 
near  the  north  end  of  the  section ;  the  deepening  and  widening  of  the  channel ;  the 
removal  of  the  abutments  of  the  present  swing  bridge,  and  the  walls,  gates,  etc., 
<x)nnected  with  the  old  guard  lock.     (See  Appendix  No.  IG.) 

As  previously  intimated,  the  object  proposed  to  be  gained  by  the  constnic- 
tion  of  guard  gates  at  Port  Robinson,  is  to  have  the  means  of  keeping  the 
gummit  level  on  the  northern  part  of  the  canal  at  its  proper  height,  especially  at 
those  places  where  the  banks  are  of  a  nature  that  requires  at  least  the  iull 
pressure  of  the  water  to  sustain  them.  This  is  looked  upon  as  absolutely  neces- 
jiary,  in  case  the  upper  or  southern  part  of  the  canal  should,  at  any  time,  be 
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emptied.  In  order  to  accomplish  the  object  fully,  and,  when  required,  expedi- 
tiously, the  guard  gates  have  been  placed  north  of  the  outlet  to  the  Chipi>aw^ 
River,  and,  with  a  view  to  having  persons  constantly  in  attendance  there,  the 
abutments  and  piers  for  a  swing  biidge  have  been  built  at  the  same  place. 

The  materials  for  these  works  were  partly  prepared  in  1876.  but  for  various 
reasons  (chiefly  the  necessity  of  giving  public  notice  in  a-lvance  and  the  condition 
of  other  works),  it  was  not  consi(^ered  advisable  to  empty  the  canal  until  the 
winter  of  1877  and  1878. 

Before  the  water  could  be  drawn  out  of  the  southern  part  of  the  canaJ,  & 
dam  had  to  be  formed  across  the  channel  a  short  distance  north  of  where  the^ 
works  for  the  guard  gates  ai'e  situated. 

This  the  contractor  set  about  in  an  energetic  manner,  and  with  a  view  ta- 
facilitating  the  operations  and  lessening  the  quantity  of  clay  to  be  put  in,  he  sunk 
a  line  of  cribs  across  the  canal.  The  mateiial  put  in  rear  of  them  was  of  t^ 
nature  that  it  got  so  very  soft  in  the  water  that  it  spread  over  a  great  distance^ 
and  pressed  ihe  cribs  not.  only  out  of  line  but  nearly  upset  them.  In  fact  the- 
difficulties  connected  with  forming  the  dam  were  so  numerous  that  many 
expressed  great  doubts  of  success. 

The  contractor,  however,  pushed  on  day  and  night  un'il  be  fully  accom- 
plished the  object,  but  then  only  one  stage  of  the  difficulties  had  been  overcome  ;. 
others  of  an  equally  perplexing- nature,  although  less  in  degree,  continued  for  th© 
greater  part  of  the  time  that  the  foundations  for  the  permanent  wprks  were  in 
progress. 

The  weather  throughout  February,  1878,  was  unusually  mild  for  the  season^ 
still  there  were  frequent  heavy  rains  that  acted  upon  the  peculiar  spongy  nature 
of  the  material  forming  the  b(»(tom,  (clay  mixed  with  sand)  in  such  a  manner 
that  it  soon  worked  into  a  soft  moving  mass  on  which  neither  horses  nor  mea 
could  travel,  until  roadways  of  plank  were  laid  over  it.  When  confined, 
however,  it  forms  as  good  a  foundation  for  a  structure  as  any  other  substance. 

After  a  time  these  and  other  unanticipated  difficulties  were  successfully  met, 
and  the  contemplated  works  finished  in  good  time  for  the  opening  of  navigation 
by  the  first  day  of  May  following. 

The  water-way  of  the  canal  at  this  place  is  in  four  divisions — the  two 
middle  openings  are  each  46  feet  in  width  at  the  assumed  level  of  Lake  Erie,, 
and  the  side  openings  are  each  18  feet  wide.     The  side  walls  and  centre  piers- 
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are  of  mMsrnry,  carried  up  to  «n  height  to  form  bearings  for  the  swing  biiJge  and 
fixed  structures  at  both  ends  of  it. 

The  gate  for  each  opening  is  in  one  piece,  and  tlic  whole  is  arrange^  in  such 
a  manner  that  the  gites,  when  not  in  actual  usi.  ojcupy  a  horizontal  position  in 
Bie  recesses  formed  in  the  bottom  for  that  purpose. 

The  walls  are  carried  up  on  a  continuous  platform  of  solid  timber,  tied 
together  horizontally  with  bolts,  and  resting  on  a  stratum  of  concrete  fully  18 
mcaes  in  depth,  along  each  sitle  of  which  a  range  of  sheet  piles  was  driven,  and 
every  pi-ecaution  adopted  to  render  the  whole  score. 

All  the  wjrks  connected  with  the  structure  have  been  generally  carried  out 
as  dcAcribed  in  Appf^ndix  No.  16,  excpt  that  the  movement  o^  ths  svsrvice 
dam,  at  the  north  end  of  the  enf:losed  space,  n'ndered  it  nece.ss«ry  to  form  the  rest 
pie's  of  white  oak  piles  instead  of  misonrj',  and  owing  to  the  nature  of  the 
bottom,  it  was  considered  proper  to  order  a  fiamed  crib  of  tinibertp  be  suuk^ 
instead  of  masonry,  for  the  rest  pier  of  the  brldgo  at  the  south  end. 

The  stone  provided  and  pirtly  prepared  for  these  piers  will  require  to  be 
taken  ofi  the  contractors'  hands  at  a  tair  valuation  when  a  filial  settlement  is 
made. 

The  principal  works  covered  by  the  contract  that  remain  to  be  done  on 
this  section  are  a  few  details  connected  with  the  new  guard  gates ;  the  removal 
of  the  old  swing  bridiro  and  its  abutments,  and  the  walls,  gates,  etc.^  connected 
with  the  old^uard  lock. 

The  payments  maie  to  John  Carroll,  the  contractor  for  this  section,  up  to  the 
Slst  December,  li(71),  amount  in  the  aggregate  to  $130,100. 

Skciiox  No.  24. 

This  section  is  situated  to  the  south  of  Port  Robinson,  anr''  is  about  one  mile 
in  length.  The  works  np«.n  it  consisted  chirfly  in  exe^ivatiiig  the  channel  to  a 
depth  of  2f  feet  bilow  the  mitre  sill  of  Port  Oi>lborne  Lock,  and  to  a  width  of 
100^  feet  at  bottom  ;  forming  towing  path  and  bide  banks ;  cutting  ditches, 
ofi-take  drains, etc.     (>ee  Appendix  No,  17) 

On  this  part  of  the  line  the  channel,  f  )r  the  greater  part  of  the  uistance,  has 
been  widened  on  the  east  side,  and  all  the  low  water-covered  spaces  on  that  side 
liave  been  used  as  spoil  ground^  after  forming  a  solid  bank  next  the  canal  U> 
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keep  the  soft  material  in  place.  Near  the  south  end  of  the  section,  the  material^ 
as  anticipated,  was  found  to  be  unusually  hard. 

The  whole  of  the  works  embraced  in  the  contract  have  been  completed  in  a 
satisfactory  manner/ and  the  detailed  final  estimate  for  them  is  now  in  course  of 
preparation. 

The  payments  made  to  0.  F.  Dunbar,  the  contractor  for  this  section,  up  to 
the  31st  December,  1879,  amount  in  the  aggregate  to  $6  (f^dOO. 

Section  No.  25. 

On  the  old  canal  there  were  two  swing  bridges  within  the  limits  of  this 
section ;  one  of  them,  called  the  Burgar  Bridge,  was  only  required  as  a  means  of 
grossing  to  and  from  a  small  extent  of  land  lying  between  the  Chippawa  Kiver 
and  the  canal. 

No  public  purpose  being  served  by  this  bridge,  it  was  decided  to  acquire  the 
land  and  thereby  avoid  the  necessity  of  building  a  new  structure  at  this  place — 
an  armngement  to  which  the  Township  and  County  Councils  agreed,  and  autho- 
rised the  road  allowance  on  the  east  side  of  the  canal,  between  the  Burgar  and 
Quaker  Bridges,  to  be  sold. 

This,  although  a  matter  of  no  direct  interest  to  the  locality,  is  of  great 
importance  to  the  navigation,  and  will  save  the  expense  and  maintenance  of 

another  bridge. 

f 

The  contract  for  this  section  covers  the  enlarg^ement  and  deepening  of  the 

channel  for  a  distance  of  fully  one  mile  ;  forming  a  line  of  towing  path  and  banks 
where  required ;  citting  ditches ;  removing  the  abutments,  etc.,  connected  with  the 
two  swing-bridges  'over  the  old  canal ;  the  construction  of  abutments  and  piers 
for  a  bridge  over  the  enlarged  channel  to  carry  the  traffic  ot  the  Quaker  Road. 
(See  Appendix  No.  17> 

The  water  was  drawn  down  in  the  summit  level  as  low  as  it  could  be  done 
in  the  winter  of  1877-78,  in  order  to  get  the  bridge  works  on  this  section,  as  well 
as  at  other  places,  as  far  advanced  as  possible  before  navigation  opened  the 
following  spring. 

As  soon  as  the  place  was  accessible,  the  contractors  made  ever3'  possible 
effort  to  push  on  the  necessary  operations,  and  continued  to  do  so  for  some  time  to 
as  good  advantage  as  could,  under  the  circumstances,  be  expected  ;  but  frequint 
heavy  rains  soon  made  the  ground  and  roads  all  but  impassable  for  eijher  men  or 
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fciMses.  Iq  the  face  of  these  discouraging  difficulties,  the  contractors  still 
persevered  and  were  ultimately  successful  in  getting  a  large  part  of  the  works 
eDmpIeted,  leaving  only  those  that,  from  their  position  and  the  range  of  the  adjoin- 
'rj:r  round,  admitted  of  being  built  advantageously  during  the  following  summer. 

All  the  works  comprised  in  the  contract,  with  the  exception  of  some  small 
matteis^  have  been  completed. 

The  payments  made  up  to  the  31st  December,  1879,  to  Messrs.  Ferguson, 
Mitchell  &  Symmes,  the  contractors  for  this  section,  amount  in  the  aggregate  to 
$151,050. 

Section  No.  26. 

The  contract  for  this  part  of  the  line,  as  in  most  other  places  on  the  summit 
level,  comprises  the  enlargement  and  deepening  of  the  channel  for  about  A  mile 
In  length,  the  formation  of  a  towing  path,  cutting  ditches,  ofi-take  draios,  eta 
On  the  lower  part  of  the  section,  the  widening  has  been  taken  oft  both  sides,  and 
on  the  upper  two-thirds  of  it  the  increased  width  has  been  taken  wholly  oft  the 
west  side. 

The  material,  although  at  some  places  hard,  has  generally  been  found  easier 
to  excavate  than  anticipated  at  the  time  tenders  for  the  work  were  invited. 
This  may,  however,  in  some  measure,  be  due  to  the  skilful  and  energetic  manner 
in  which  the  dredging  operations  have  been  conducted. 

All  the  works  embraced  in  the  contract  are  completed,  and  a  detailed  esti- 
mate of  them  will,  in  short  time,  be  ready  to  enable  a  final  settlement  to  be 
made. 

The  payments  made  up  to  the  31st  December,  1879,  to  John  Carroll,  the 
eontractor  for  this  section,  amount  to  the  sum  of  $83,400. 

Section  No.  27. 

In  August,  1877,  tenders  were  received  for  the  execution  of  the  works  com- 
prised in  this  section,  which  were  subsequently  awarded  to  Messrs.  Hunter, 
Hurray  and  Cleveland,  and  a  contract  entered  into  with  them  in  September 
following.  The  works  are  of  an  extensive  and  important  nature,  to  the  main 
features  of  which  it  is  considered  proper  to  draw  attention  in  order  following : — 

The  contract  embraces  the  enlargement  of  the  channel  to  certain  lines  suited 
to  the  new  structures,  and  the  deepening  of  it  to  two  and  three-quarter  feet  below 
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the  mitre  sill  of  Port  Colbome  Lock,  for  a  distance  of  5,600  feet ;  the  construction 
of  a  new  aqueduct  ihrough  the  Chippawa  Eiver ;  taking  down  the  gi^eater  part  of 
the  present  lift  lock  between  the  river  and  the  canal ;  building  a  new  lock  5 
removing  the  abutments  of  the  road  bridge  that  connects  the  east  a*. d  west  parts  of 
the  T«iwn  of  Welland  ;  constructing  abutmi'nts  and  piers  for  a  new  swing  bridge 
opposite  what  is  called  Division  Street ;  ibrming  a  conduit  on  th^  past  sideof  Lhe 
canal  to  carry  the  drainage  into  the  Ch'ppawa  River  at  a  ])lace  below  the  present 
aqueduct,  etc.     (See  Appendix  No.  18  ) 

The  decision  to  i)lace  the  various  structures  on  the  summit  level  and  other 
places,  where  existing  contracts  would  not  be  interfered  with,  at  a  depth  corres- 
ponding to  a  draught  of  fourteen  feet  of  water,  led  to  a  change  on  this  pai't  ot 
the  line  to  which  it  is  necessary  again  to  refer. 

In  my  general  report  on  the  subject  of  the  enlargement  and  deepening  of 
this  canal,  it  will  be  seen  that  it  was  proposed  to  lower  the  bottom  of  the  present 
aqueduct  over  the  Qhippawa  River,  to  admit  of  the  passage  of  vessels  drawing 
twelve  feet  of  water,  and  to  build  a  separate  structure  to  pass  the  necessary 
supply. 

To  carry  out  this  plan  the  crown  of  the  arches  of  the  old  structure  were  t«)  be 
cut  down  from  ten  to  twelve  inches  for  a  space  of  twenty  feet  wide  in  the  centre 
of  the  channel,  and  afterwards  secured  with  strong  bands  of  iron  let  irto  the 
stone,  etc. 

It  was  then,  as  now,  thought  that  no  greatsi*  reduction  of  the  arches  could 
be  made  with  safety,  consequently  the  greater  depoh  of  water  (14  feet)  could  not 
in  this  way  be  obtained. 

H  was  therefore  considered  that  the  expense  of  forming  an  independent 
means  of  supply  would  not  be  warranted,  in  view  of  the  construction,  at  an  early- 
period,  of  a  new  aqueduct  adapted  ^o  all  the  requirements  of  the  enlarged  scale  of 
navigation. 

These  different  matters,  after  due  consideration,  led  to  authority  being 
granted  to  place  the  works  und^'^.r  contract  as  soon  as  a  design  for  them  could  be 
matured. 

The  present  aqueduct  has  four  archep,  each  forty  feet  span  and  seven  feet 
rise  ;  the  centre  part  of  the  soffit  is  fully  five  feet  below  the  ordinary  surface  of 
the  water. 

In  the  river,  for  the  grater  part  of  the  year,  there  is  little  or  no  current; 
the  water  at  times  is  even  higher  on  the  east  than  on  the  west  side  of  the  canal; 


55 

Imt,  during  snow  floods  and  freshets^  a  considerable  rise  fi'cquently  takes  place  on 
&be  irest  or  up-stream  side. 

The  i-iver  and  canal  must  cross  each  other  in  this  vicinity,  and  the  lattei 
being  the  highest,  the  river  must  pass  under  it. 

A  thorough  examination  of  the  locality  led  to  the  conclusion  that  the  best, 
if  not  the  only  place  that  could  be  judiciously  selected  for  the  new  aqueduct  is  in 
the  bed  of  the  iver,  at  about  75  feet  west,  or  on  the  up-stream  side,  and  parallel 
to  the  present  structure. 

It  is  to  have  six  arched  openings,  which  are  to  be  arranged  so  that  the  line 
isK  the  south  sides  of  the  second  pier  from  the  north  side,  in  both  the  old  and 
new  structures,  shall  correspond.  The  arches  are  to  be  40  feet  span,  and  have  7 
feet  rise ;  the  northern  one  and  the  thi-ee  souihern  ones  are  to  be  circular  segments, 
made  to  a  radius  of  32^^  feet.  The  other  two  arches  are  to  be  pa»*tly  elliptic,  at 
least  that  side  of  both  of  them  which  springs  from  the  fourth  pier  from  tho  south 
«de;  the  springing  line  of  them  will  be  three  feet  lower,  and  the  pier  two  feet 
thicker  th  m  any  of  tho  others. 

■ 

It  is  contemplated  to  build  the  new  structure  at  three  different  times,  but  in 
45ach  a  manner  as  to  be  in  two  divisions^  i.e.,  to  execute  the  works  connected  with 
the  four  southern  arch«s  independently  of  the  two  at  the  north  end  of  the 
structure.  This  u^iavoidable  course  rendei-s  necessary  the  adoption  of  certain 
precautiunary  measuies,  in  order  t)  meet  the  thrust  of  the  fourth  or  northern 
arch  of  the  first  division,  by  means  of  vertical  and  horizontal  bais  of  iron,  the 
details  of  which  will  be  found  on  turning  to  Appendix  No.  18. 

To  enable  this  plan  to  be  carried  out,  the  channel  has  been  widened  out  by 
dredging  to  such  an  extent  as  circumstances  would  admit,  so  as  to  guard  against 
^obstructing  the  water  flow  of  the  river,  and,  at  the  same  time,  arlmit  of  laying  part 
of  the  bed  of  it  dry  during  the  time  that  the  works  are  in  progicrs. 

The  coffer  dams,  for  the  main  s^'u<ture  are  to  be  formed  in  three  different 
sections;  the  fi>8t  section  to  enclose  the  space  to  be  <>ocupied  by  the  three  southern 
arches  and  piers.  The  second  secfioif  to  include  the  fourth  archway  from  the 
«outh  side,  together  with  the  piers  connected  with  it,  and  must  be  constructed  so 
as  t<>  connect  with  the  sides  of  the  first  sei:t*on  in  such  a  manner  as  will  admit 
of  removing  the  end  of  that  part- of  the  dam. 

The  third  section  embraces  the  space  to  be  occupied  by  the  two  northern 
archways,  and  will  consist  of  a  se|)arate  «lam  to  be  formed  after  the  water  of  the 
river  can  be  turned  tlirough  the  four  southern  archways. 
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The  firat  Mcction  of  the   dam  may   be  made  to  inclurde  the  space  for  ther 
oblique  line  of  wall  between  the  south-west  abutment   of  the  present  structure* 
and  that  of  the  new  work^  otherwise  a  separate  dam  may  be  put  in  for  that 
purpose,  etc. 

Several  ways  of  constructing  these  dams  are  suggested  in  the  documents 
appended  to  the  contract,  either  of  which  the  contractors  were  at  liberty  to  adopts 
or  indeed  any  other  way  likely  to  occupy  the  least  space  consistent  with  the 
probability  of  their  success,  provided  they  are  made  in  sections  corresponding  in* 
extent  to  those  above  mentioned. 

The  contractors  to  be  held  responsible  for  tKe  carrying  out  of  the  plan  thoy 
adopt  for  the  dams,  and  are  to  be  paid  for  them  the  respective  amounts  stated  in 
their  tender,  which  forms  part  of  the  contract. 

When  putting  in  the  first  section  of  the  coffer  dams,  the  contractors  were 
allowed  to  include  the  space  for  the  south  connecting  wall ;  but  from  certain 
indications  of  settlement  in  the  bank  between  the  old  and  new  works,  it  was,  in 
April,  1879,  considered  proper  to  allow  the  water  to  rise  in  the  aqueduct  pit. 

At  this  time  there  appeared  to  be  some  misunderstandings  between  the 
contractors  and  the  Resident  Officer  oii  the  subject  of  the  south  connecting  or 
oblique  wall ;  a  matter  that  was  arranged,  after  a  good  deal  of  discussion,  on  the- 
25th  April,  and  their  attention  drawn  to  certain  clauses  in  the  specification  and; 
items  in  the  schedule  of  rates  that  seemed  to  have  escaped  their  notice.  A  mode 
of  getting  over  the  threatened  difficulty  was  also  at  the  time  pointed  out,  which- 
after  a  goo^l  deal  of  labor  and  time  occupied  in  carrying  it  out,  resulted  in  getting 
the  wall  built  during  the  summer. 

It  may  be  stated  here  that  the  contractors,  being  held  in  every  way  respon- 
sible for  the  coffer  dams,  naturally  expected  to  be  allowed  their  own  way  of 
making  them,  and  they  wtTe,  of  course,  desirous  of  doing  it  in  as  economical  a 
manner  as  possible.  Still,  as  they  are  bound  to  maintain  the  dams  and  keep  the 
interior  space  unwatered  during  the  progress  of  the  permanent  work8>  it  is  to  be 
feared  that  the  desire  to  lessen  the  outlay  in  the  first  instance  has  led  them  to 
adopt  a  plan  likely  to  turn  out  unprofitable  to  themselves,  and  unfavorable  to  the 
early  completion  of  the  undertaking.  , 

I 

It  cannot  be  said  that  either  the  dams,as  a  whole,  or  their  mode  of  construc- 
tion ever  met  such  a  degree  of  approval  as  a  belief  in  their  ultimate  success 
would  reasonably  have  warranted. 
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They  have  been  built  for  over  a  year,  during  which  time  the  enclosed  space- 
has  been  several  times  laid  dry.  and  part  of  the  bottom  excavation  done ;  but  it^ 
was  found  necessary  to  rebuild  part  of  them,  and  the  overhauling  of  other  parts, 
for  the  stoppage  of  leaks,  has  been  a  matter  of  frequent  occurrence  when  the  pit 
has  heen  unwatered ;  still  it  cannot  be  said  that  confidence  in  them  has  materially 
ificreaBed. 

The  introduction  of  suitable  arrangements  for  un watering  the  pit,  and  a. 
better  system  of  conducting  the  operations  on  the  spot  cannot,  consistently,  be 
mach  longer  delayed. 

For  the  greater  part  of  the  past  year  the  contractors  have  been  engaged  at- 
the  Qtieenston,  Thorold  and  Beamsville  quarries,  in  getting  and  preparii.g  stones 
for  the  works.     At^all  these  places  an  excellent  quality  of  large-sized  gray  lime- 
itone  has  been  obtained,  a  considerable  quantity  of  which  has  been  delivered  in 
the  vicinity  of  the  works. 

The  conduit  to  carrj'  the  drainage  along  the  side  of  the  canal,  instead  of 
through  under  it,  as  heretofore,  has  been  completed,  and  the  road  has  been  raised 
sad  macadamized. 

The  abutments,  piers  and  fender  cribs  for  the  new  swing  bridge  have  been 
constructed,  and  the  protection  works  in  the  east  channel  are  in  place. 

On  excavating  (he  pit  for  the  new  lock  between  the  canal  and  Chippawa  - 
River,  it  was  decided  to  sink  the  bottom  twelve  inches  lower  than  originally 
contemplated  and  4o  lay  a  stratum  of  concrete  over  the  entire  surface,  of  the 
thickness  necessary  to  form  a  fair  bearing  for  the  foundation  timbers.  The 
spaces  between  the  timbers,  sheet  pile  trenches  at  the  mitre  sill  platforms,  and  at 
the  lock,  were  also  filled  with  concrete. 

The  walls  have  been  carried  up  to  about  16  feet  over  the  foundation,  tho 
banks  in  rear  of  them  formed,  and  the  excavation  connected  with  the  enlargemeut 
of  the  channel  is  in  a  forward  state. 

The  payments  made  up  to  t\e  31st  December,  1879,  to  Messrs.  Hunter,  . 
Hurray  &  Cleveland,  the  contractors  for  this  section,  amount  in  the  aggregate  Uy' 
$254,80U. 

Section  No.  28. 

This  section  extends  from  a  point  about  mid-way  between  the  present  road* 
bridge  over  the  canal  in  the  Town  of  Welland  and  the  bridge  for  the  crossing  of 
fhe  Canada  Southern  Railway,  to  1,500  feet  south   of  the  line  passing  logitudi- 
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Tna1Iy  through  the  centre  of  the  Junction  lock,  making  it  altogether  about  4,970 
loet  in  length. 

I'  comprises  the  enlargement  and  deepening  of  the  channel  for  the  distance 
above  stated,  the  construction  of  the  piers  and  abutments  ior  a  swing  bridge 
south  of  the  junction  of  the  feeder  with  the  main  line  of  the  canal,  the  removal 
of  the  old  swing  bridge,  its  abutments,  fenders,  etc.     (See  ApjHindix  No.  1!).) 

The  abutments  and  piers  for  the  swing  b»idge  v/ere  built  during  the  winter 
•of  liS77-78,  when  the  canal  was  emptied  for  the  purpose  of  proceeding  with  this 
and  other  works  similarly  situated.  The  season  was  mild,  with  comparatively 
little  frost ;  this,  t<»gether  with  frequent  heavy  rains,  made  it  extremely  difficult 
to  haul  materials  to  the  place ;  still,  the  contractors  pressed  on  their  operations 
vigorously  until  the  object  was  fully  accomplished. 

The  work  done  is  generally  of  a  good  class ;  but  the  slope  wall  on  the 
south-west  side,  from  the  nature  of  tlie  material  on  which  it  had  to  be  placed,  has 
not  stood  well,  and  will  require  to  be  overhauled.  In  the  winter  of  IbTT^-TS  the 
Canada  Southern  Railway  Company  built  permanent  piers  and  abutments  for  the 
brioge  that  cariies  its  line  over  thut  part  of  the  canal  immediately  north  of  the 
Junction,  leaving  tv;o  clear  spaces,  of  the  full  width  required  by  the  Order  of  the 
Privy  Council  in  which  the  authority  for  the  crossing  is  granted. 

It  is  further  stated  in  the  Minute  of  Council,  "That  the  Company  hhall 

^*  execute,  at  its  sole  expense,  all  the  work  of  excavation  necessary  to  make 

'*  and  maintain  these  two  channels  of  a  depth  suited  to  canal  navigation,  as  well 

''  88  i>rovi(]e  for  the  coustriiction  ol  a  centre  pier,  abutments,  guard  piers  and 

'*  other  work. 

"  That  both  the  channels  shall  be  made  through  the  ground  occupied  by  the 
^*  Railway,  and  for  such  a  distance  on  either  side  of  it  as         *  *  *  * 

"  mny  be  deemiid  necessary  for  the  easy  and  proper  passage  of  vessels." 

'*  Thao  the  Company  construct  and  maintnin  all  works  directly  or  indirectly 

'•connected  with  the  bridge,  and  form  such  an  extent  ul  the  channel  of  the  width 

**'  and  depth  required  for  navigation  as  the  woiks  o(  the  Company  may    ♦     •     • 

*•  lender  necessary,  and  shall  I'rade  a  towing  pith  on  both  sides  of  the  canal 

across  the  space  occupi<*d  by  the  bridge  orother  works  connected  with  it,  etc.** 
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The  Company  did  all  the  work  connected  with  the  bridge,  and  made  the 
necessary  channel-ways,  on  each  side  of  ih«^  centre  pier,  of  the  full  capacity  to 
give  tlie  sectional  area  required,  and  formed  the  approaches  to  the  opening  on  the 
west  side.     For  the  excavation  of  these  approaches,  payment  is  claimed  on  behalf 
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^f  the  Cmnpany  for  work  represented  to  have  been  done  outside  the  railway  line. 
In  the  p^frniission  granted  to  thv-  Companj'  to  cross  the  canal,  there  is  no  fnijiition 
made  of  a  right  to  any  bre^idth  oi*  length  of  land,  the  conditions  of  occu|»am% 
however,  appear  to  be  clearly  set  fi»rth  in  the  quotations  above  given  In  view 
of  these  conditions,  ho  positive  action  has  yet  been  taken  in  relation  to  the 
Bailway  Company's  alleged  d'linis. 

The  works  connected  with  the  enlargement  and  deepening  of  the  channel 
have  been  proceeded  with  at  a  moderately  fair  rate  since  they  were  com- 
menced, so  that  the  whole  will  in  all  probability  be  completed  during  the  present 
year. 

The  payments  made  up  to  the  31st  December,  1879,  to  Messrs.  Ferguson, 
Mitchell  &  Symmes,  contractors  lor  this  section,  amount  to  S^»3,400. 

* 

Sectioxs  Nos.  29  and  30. 

Th^e  two  sections  are  each  a  mile  in  length  ;  they  form  separate  contracts^ 
but  were  both  awarded  to  the  same  firm,  Messrs.  John  Ferguson  &;  Co. 

The  works  upon  them  consisted  wholly  of  clay  excavation.  A  strip  of  about 
50  feet  in  width  was  taken  oif  the  west  bank,  and  the  bottom  of  the  old  canal 
lowered  from  2  to  3  feet  throughout.  Tho  cxcavaited  mat43nal  was  ft  r  the 
most  part  placed  on  the  west  side  of'  the  canal  nt'a  suitable  di&tance  fron)  the 
water  line,  a  towing  path  was  formed,  back  ditches  cut,  etc.  (See  Appendix 
Ko.  20). 

Section  89  was  completed  in  the  spring  of  1877 and  a  final  settlement  mvile 
with  the  contractors,  Me^tsrs.  John  Ferguson  &  Co.,  who  have  been  paid  in  full 
£)r  th3  work  done  the  sum  of  Sll3,247.7iS 

The  works  on  Section  No.  30  are  also  well  advanced  towards  completion, 
(See  Appendix  No.  20). 

On  this  section,  the  line  of  the  Great  Western  Railway  crosses  the  canal ;  the 
privilege  to  do  this  was  granted  to  the  Comjiany  by  an  Or«ler  of  the  Privy  Council 
oi  similar  terms  and  conditions  as  previously  mentioned  for  the  Canada 
Southern  Railway. 

The  works  connected  with  the  bridge  were  undertaken  reluctantly  by  the 
representatives  of  the  Company,  but  when  once  commenced  they  were  urged 
foiward  energeticall}^  and  completed  in  good  time.  The  east  channel  was  left  in 
itir,  passable  condition  at  the  opening  of  navigation  on  the   1st  May,  187«s,  but 


60 

nothing  more  was  done  towards  forming  the  west  channel  or  approaches  to  i^ 
iban  what  was  absolutely  necessaiy  to  enable  the  Company  to  get  the  works- 
connected  with  the  bridge  piers  and  abutments  constructed. 

To  get  this  channel  deepened^  and  the  approaches  to  it  formed,  the  contract 
tors  for  the  section  were  called  upon  to  do  the  work,  who,  as  soon  as  other  arrange- 
ments would  permit,  gave  it  their  attention ;  it  seems,  however,  that  according  to- 
the  conditions  on  which  the  privilege  of  crossing  the  canal  was  granted  that 
the  expense  of  completing  that  part  of  the  channel  should  be  charged  to  tbe- 
Great  Western  Railway  Company. 

An  application  has  been  made  by  residents  of  the  County  of  Welland  to  have 
a  road  bridge  constructed  across  the  canal,  a  short  distance  south  of  the  railway 
bridge  above  mentioned,  but  it  is  believed  that  the  placing  of  a  ferry  scow  there> 
to  be  used  during  the  season  of  navigation,  would  afford  all  the  accommodation, 
that  the  few  residents  on  the  west  side  of  the  canal  could  reasonably  expect. 

The  payments  made  up  to  the  31st  December,  1879,  ta  Messrs.  John  Fer- 
gason  &  Co.,  for  work  done  on  this  section  amount  to  the  sum  of  $118,400. 

Sections  Nos.  31  and  32. 

These  two  sections  were  let  to  the  late  John  Brown  in  one  contract ;  they 
are  fully  one  mile  and  three-quarters  in  length,  and,  with  the  exception  of  a  space 
at  Lyons'  Creek  culvert,  comprise  the  enlargement  and  deepening  of  the  channel 
for  that  distance,  the  grading  of  the  towing  path,  cutting  side  and  back  ditches 
eta     (See  Appendix  No.  20.) 

The  material  excavated  was  clay  throughout,  which  was  placed  on  the  west 
side  of  the  canal,  at  a  good  distance  back  from  the  water  line,  by  means  of 
derricks  with  unusually  long  booms. 

In  January,  1877,  part  of  the  spoil  bank  at  the  south  end  of  section  thirty    • 
two  settled  down,  and  nearly  24,000  cubic  yards  of  the  side  l^ank  moved  forward 
twenty  feet  or  more  into  the  canal. 

It  was  subsequently  ascertained  that  near  the  place  where  this  occurred  the 
rock  on  the  west  side  is  only  a  few  feet  below  the  bottom  of  the  new  canal,  but 
on  the  east  it  is  much  lower. 

This  inclination  of  the  rock  surface  doubtless  continues  under  the  west  bank: 
which,  together  with  the  additional  weight  put  upon  it  and  the  lowering  of  thor 
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^raier  to  the  level  of  Lake  Erie  before  the  dredged  material  had  been  oonsoli- 
-dated,  all  tended  to  the  result  above  mentioned. 

The  removal  of  this  slide  and  the  construction  of  Lyons'  Creek  Culvert  ana 
€Ov&ed  by  the  contract  for  Section  No.  33,  and  will  be  again  referred  to  under 
4hat  head. 

All  the  works  under  the  contract  for  Sections  Nos.  31  and  82  are  completed. 

The  payments  made  up  to  the  31st  December,  1879,  to  the  late  John  Browm 
-and  his  representatives  amount  in  the  aggregate  to  the  sum  of  $200,100. 

Sections  Nos.  83  akd  34. 

Tenders  for  these  sections  were  received  in  August,  1877,  and  the  execution 
of  the  works  was  awarded  to  Ambrose  Clark,  and  a  separate  contract  for  each 
section  was  made  with  him  in  the  month  of  October  following. 

Section  thirty  three  comprises  the  enlargement  of  the  channel  and  the 
deepening  of  it  to  four  feet  below  the  top  of  the  mitre  sills  of  the  old  lock  at 
Port  Colborre,  building  side  walls,  cutting  back  ditches  and  forming  other  means 
of  drainage,  removing  a  slide  from  the  southern  part  of  Section  No.  32,  and 
the  construction  of  an  inverted  syphon  culvert  on  Section  31,  to  carry  the  waters 
of  Lyons'  Creek  through  under  the  canal. 

For  about  two-thirds  of  the  length  of  this  section  the  bottom  is  rock  before 
getting  to  the  full  depth  required,  and  for  about  two-fifths  of  this  distance  the 
surface  of  the  rock  varies  from  nothing  to  six  feet  over  the  bottom  line ;  the 
other  thiee^fifths  varies  from  six  to  sixteen  feet  over  the  bottom  of  the  enlarged 
diannel.     (See  Appendix  21.) 

Section  thirty  four  is  also  about  a  mile  in  length  ;  it  embraces  the  enlarge- 
ment of  the  channel  to  a  mean  width  of  124  feet  below  the  low-water  line  of 
Lake  Erie,  and  the  deepening  of  it  to  four  feet  below  the  top  of  the  mitre  sills 
of  the  old  lock  at  Port  Colborne  ;  the  construction  of  abutments  and  piers  for  a 
road  bridge  on  line  of  Main  Street  in  the  Village  of  Stonebridge,  building  side 
walls  where  lequired,  cutting  back  ditches,  grading  towing  path,  etc.  - 

For  the  whole  length  of  this  section  the  bottom  is  in  rock  cutting,  but,  for 
about  one-fourth  of  a  mile  at  the  north  end  of  it,  the  rock  will  not  exceed  from 
2  to  6  feet  in  depth  above  the  bottom  line.  For  the  other  three-fourths  of  the 
section  the  surface^oi  the  rock  is  considerably  higher,  and  at  some  places  it  is 
within  2  feet  of  the  level  of  the  towing  path.     (See  Appendix  No.  23). 
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The  contractor  for  these  sections  was  one  of  a  firm  who  did  a  large  extent  of^ 
work  at  the  same  place  about  rj.'>  years  ago,  and  w^is  well  known  as  a  reliable  and 
energetic  person,  but  his  health  failjd  him,  so  that  he  had,  in  a  great  me^isure,  to 
depend  upon  ohens  conducting  the  practical  part  of  his  business.     This  resulted 
in   comparatively   little  being    done   upon    the  works   during  the   winter    oF 
1877  .IS. 

In  the  summer  of  1878,  dredging  operations  and  the  removal  of  old  spoiL 
bank  on  Section  No.  33  w<re  proceeded  with  fairly. 

In  August  of  that  year,  the  contractor,  Ambrose  C-ark,  died  ;  but  hL^ 
executors  and  others  interested  in  the  estate  seemed  disposed  to  carry  out  the^- 
undertaking. 

In  the  winter  of  1^78-79  both  sections  were^  unwatered,  but  beyond  this  the 
arrangements  were  defective,  and  the  o|>erations  dragged  on  in  a  manner  that 
showed  clearly  there  was  no  eSort  made  t»  comply  with  the  conditions  of  che 
contract^  and  that  even  the  comparatively  small  extent  of  work  done  must  have 
been  far  from  profitable. 

It  is,  nevertheless,  only  fair  to  state  that,  by  constant  pressure  on  the  peraoit: 
managing  for  the  Clark  estate,  one  of  the  most  troublesome  pieces  of  work  on 
the  entire  Una,  Lyons'  Creek  culvert,  was  commenced  and  so  far  completed  tbat^ 
winter  as  not  to  interfere  in  auy  way  with  the  opening  of  navigation. 

The  foundation  of  this  culvert  is  fully  40  feet  below  the  top  of  the  towing 
path;  it  is  of  heavy  block  ston^  masonry,  the  water-way  through  it  is  8  feet  wide, 
side  walls  S^  feet  high  to  the  springing  of  the  arch,  which  is  made  to  a  radius  of 
H  feet. 

It  is  made  suflSciently  strong,  by  means  of  tie  rods  and  otherwise,  to  be 
serviceable  at  all  times,  even  were  the  canal  empty  at  a  time  when  the  great(*st 
head  of  water  pressure  is  on  the  culvert.  (See  pages  265  to  270  of  Appendix. 
No.  21.) 

It  was  completed  last  autumn  and  is  now  in  use. 

The  scat  for  the  bridge  works  on  section  thirty  four  has  been,  for  the  most- 
part/  excavated  to  the  full  de])th  required,  and  the  principal  part  of  the  stone 
and  other  materials  for  the  abutments,  piers,  etc .  have  been  delivered,  and  a  good 
deal  oi  it  prepared. 

The  payments  made  up  to  the  SIst  December,  1879,  to  the  Clark  estate^ 
are  as  follows : — 
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For  work  done  under  contract  for  Section  33,  the  sum  of Sl3G,3(K). 

For  work  done  on  and  connected  with  Section  No.  34j,  the  sum  of  $'J9.iO  ). 

In  May  and  August,  1879,  Mrs.  Mary  E.  Clark,  widow  of  the  late 
Ambrose  Clark,  sent  memorials  to  the  Minister,  representing  that,  since  the  death 
of  her  husband,  the  works  on  Sections  Nos.  33  and  34  had  bten  carried  on  urnler 
persons*  who,  although  they  have  an  interest  in  the  contract,  are  incompetent  to 
eondoct  the  operations  ;  moreover,  their  bad  management  had  caused  delay  and 
led  io  her  suffering  gi-eat  pecuniary  loss,  which  sh^  and  her  family  could  ill 
afford,  eia 

She,  therefore,  prayed  to  be  released  from  the  contract,  and  to  get  a  settle- 
ment for  the  work  done,  etc. 

It  having  been  for  a  long  time  evident  that  some  decided  course  had  to  be 
adopted,  in  order  to  put  matters  into  a  proper  shape,  it  was  recommended  that 
possession  of  them  should  be  taken  by  the  Government,  and  the  whole  advertised 
and  re-let,  on  the  understanding  that,  if  the  new  tenders  amounted  to  more  tlan 
the  works  would  have  done  at  the  previous  contract  rates,  the  Government  retain, 
the  right  of  charging  the  whole,  or  any  portion  of  the  additional  sum,  against  the 
estate  of  the  late  Ambrose  Clark. 

4 

If,  at  a  future  time,  the  executors  of  the  late  Mr.  Clark  can  show  satisfactorily 
that  all  matters  relating  to  the  contract  fur  Sections  Nos.  33  and  34  are  settled 
between  them  and  the  so-called  silent  partners,  and  give  clear  proof  of  the  actual 
interestthat  Mrs.  Clark  had  in  the  contracts,  then  the  Government  may  determine 
what  portion,  if  any.  of  the  money  withheld  from  the  estate  of  her  late  husband 
cao  reasonably  be  refunded  to  her. 

It  was  then  stated,  and  may  be  repeated,  that  the  five  per  cent,  security  on 

both  contracts  amounts  to $30,000 

Retained  per  oentage  on  progress  estimates,  both  sections 25,7i>i8 

Total $55,788- 

There  has  also  been  retained  on  the  item  of  unwatering  the  works. . .  $11,250 
BiSerence   between  the  pro  rata  rates  allowed  in  progress  esti- 
mates and  the  contract  rates 13,254 

Total $z4.5U4 

The  contractors,  although  not  entitled  to  be  paid  any  part  of  t.he  latter  sum, 
(124.504),  still  the  estate  should  be  credited  with  it  when  considering  the  question 
of  additional  cost,  if  the  result  renders  this  course  necessary. 
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A  minute  of  the  Honorable  the  Privy  Council,  dated  the  25th  Aujapist,  1879 
^authorized  the  works  to  be  taken  possession  of,  and  the  completion  of  them 
Te-let. 

In  October  following,  both  sections  were  advertised,  and  tenders  for  them 
.received  in  November. 

Section  No.  38  was  subsequently  awarded  to  Messrs.  Bannerman  &  Co.,  and 
a  contract  made  with  that  firm  in  December  last.  It  comprises  the  completion 
-of  all  the  works  covered  by  the  original  contract,  except  the  culvert  at  Lyons^ 
Creek,  which  the  representatives  of  the  Clark  estate  have  finished.  (See 
Appendix  No.  22.) 

Section  No.  o4  was  awarded  to  F.  B.  McNamee  &  Co.,  and  a  contract  made 
with  that  firm  in  December.  It  provides  for  the  completion  of  all  the  work 
embraced  in  the  origmal  contract.     (See  Appendix  No.  23.) 

Buth  these  sections  are  unwatered,  and  the  works  upon  them  are  now  in 
progress. 

Section  No.  35. 

This  section  is  fully  two-fifths  of  a  mile  in  length,  and  situated  within  the 
boundaries  of  the  Corporation  of  Port  Colborne,  it  embrac:s  the  enlargement  of 
iihe  canal,  for  a  distance  of  fully  one-third  of  a  mile,  to  a  mean  width  of  124  feet 
below  low- water  line  of  Lake  Eric,  and  deepening  it  to  4  feet  below  the  top  of 
the  mitre  sills  of  the  old  lock  ;  the  construction  of  a  new  entrance  lock  to  and 
from  the  harbor,  the  southern  wings  of  which  are  to  be  extended  to  form  piers 
and  abutments  for  a  road  bridge,  and  the  north-east  A^ing  made  of  a  length  to 
form  an  abutment,  and  the  north-west  wing  made  to  form  part  of  the  centre  pier 
for  a  bridge  crossing  for  the  Grand  Trunk  Railway. 

It  also  embraces  the  formation  of  a  raceway  in  two  divisions,  one  of  them 
•open,  the  other  arched  over,  and  both  faced  with  masonry ;  building  a  weir 
firi'anged  to  supply  the  greater  part  of  the  volume  of  water  required  for  the 
enlarged  canal ;  constructing  temporary  road  bridges ;  grading  towing  path  and 
roads,  etc.     (See  Appendix  No.  24). 

When  endeavoring  to  arrive  at  the  best  way  of  carrying  out  the  scheme  of 
enlargement  at  this  place,  it  was  found  that  the  comparatively  narrow  space 
reserved  for  the  canal  through  the  village  left  little  choice  as  to  the  mode  of 
aiccomplishibg  the  object. 
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It  may  be  observed  that  nrhen  Lake  Erie  forms  the  source  of  supply,  the 
le^  north  of  the  guard  lock  at  ordiiiaiy  times  will  be  the  same  height  as  thai 
to  tfae  south  of  it. 

To  provide  for  this  at  all  times,  but  especially  at  periods  of  extreme  low 
liter  in  the  lake,  renders  a  wide  supply-race  indispensable,  for  the  formation  of 
which  in  the  usual  way  there  was  not  sufficient  space. 

It  was  therefore  decided  that  it  should  occupy  the  whole  space  between 
the  west  side  of  the  old  lock  and  the  west  line  of  what  is  called  West  Street,  and 
that  it  should  be  in  two  divisions — the  one  next  the  lock  to  be  open,  and  the 
vestem  one  arched  over  in  a  manner  to  admit  of  it  being  used  for  a  street.  The 
cast  wall  to  be  carried  up  to  the  level  of  the  street  and  finished  with  a  proper 
«ping  on  top,  along  which  a  suitable  railing  is  to  be  placed  for  the  safety  of  the 
poblic  The  supply  weir  constructed  at  the  north  end  of  the  raceway  is  to 
have  five  openings,  in  each  of  which  are  to  be  combined  movable  bulk-heads  and 
daices  to  regulate  the  supply. 

The  raceway  at  the  ordinary  height  of  the  lake  is  of  sufficient  capacity  to 
pass  the  full  volumo  of  water  required,  and  at  extreme  low  wa'er  it  can  be  sup- 
plemented by  passing  a  small  part  of  the  supply  through  the  old  lock. 

Ihe  new  lock  is  placed  on  the  east  of  the  old  structure  in  such  a  po'^ition 
Slat  the  south  gates  in  both  of  them  are  directly  opposite  eadi  other,  and  the 
centrelines  through  the  respective  locks  are  74  feet  apart  at  the  south  gates  and 
f2  feet  apart  at  the  north  gates  of  the  old  lock. 

The  north-east  wing  of  the  new  structure  is  extended  so  as  to  form  an  abutment 
to  the  Grand  Trunk  Railway  bridge,  and  the  noi*th-west  wing  of  the  new  lock  and 
the  north-east  wing  of  the  old  one  are  continued  in  a  slightly  oblique  direction 
liatil  they  form  one  wall,  at  the  place  required  for  a  rest  pier  to  the  same  bsidge. 

To  enable  the  lock  to  be  built  In  this  position,  and,  at  the  same  time,  have 
sofiicient  space  for  a  street  on  the  east  side  of  it,  a  considerable  extent  of 
poperty  had  to  be  acquired. 

In  this  connection  it  may  be  stated  that  there  has  been  much  inconvenience 
experienced  by  the  contractoi-s  and  by  the  public  from  certain  parts  of  the 
canal  lands  in  that  vicinity  being  occupied  by  nquatters,  who  are  exceedingly 
Tmwilling  to  give  it  up  unless  in  some  way  compensated.  It  is  extremely 
ttiaage  to  the  uninitiated  to  learn  that  possession  can  be  taken  of  private 
property  in  forty  eight  hours  for  a  pubic  work,  but  that  possession  cannot  be 
obtained  in  as  many  weeks  of  property  belonging  to  the  Government. 
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The  enlargement  of  thi?  part  of  the  canal  renders  necessary  a  considerable^ 
change  in  the  Grand  Trunk  Railway  bridge-crossing,  at  this  place,  a  question  to 
which  attention  was  drawn  in  a  previous  special  report,  and  the  fact  pointed  out- 
that  there  had  been  great  irregularity  in  this  matter  by  the  B.  &  L.  H.  R. 
Company  who  c:  nstructed  the  road.     The  subject  was  short  I}'  afterwards  brought 
tinder  the  notice  of  J.  Hickson,  Esq  ,  the  general  manager  of  the  G.  T.  R.,  whor 
after  making  the  necessary  inquiries  into  the  matter,  admitted  that  it  stood 
nearly  as  represented  in  the  report  above  mentioned. 


This  candid  admission,  together  with  an  evident  desire  of  doinor  what 
right  under  the  circumstances,  led  to  an  arrangement  being  made  for  the  Depn 
ment  to  construct  the  centre  pier  and  abutments  for  the  bridge,  and  for  the 
Railway  Company  to  provide  and  fit  up  the  super.sti*ucture,  and  also  form  a  tem^ 
porary  means  of  crossing  the  canal  whilst  the  works  are  in  progress. 

This  agreement  is  now  in  course  of  being  carried  out;  the  Railway  Companj" 
have  made  a  temporary  cros.sing,  and  the  other  works  are  in  progress,  so  that- 
thtre  is  every  reason  to  believe  the  whole  will  be  completed  and  in  use  by  the 
first  day  of  May  next. 

The  greater  part  of  the  lock  walls  have  been  carried  up  to  16^  feet  in  height^ 
but  the  south  wing  walls  and  the  abutments  for  the  public  road  crossing  have 
not  been  commenced. 

The  works  .connected  with  the  regulating  weir  and  raceway  are  well 
advanced,  and  the  operations  generally  on  the  section  are  in  a  forward  state. 

The  payments  made  up  to  the  31st  December,  1879,  to  the  contractors^ 
Messrs.  Hunter,  Murray  &  Cleveland,  amount  to  the  sum  of  3276,200. 

Section  No.  36. 

The  contract  for  this  section  comprises  all  the  works  connected  with  the 
enlargement  and  deepening  of  Port  Col  borne  Harbor,  or  Lake  Erie  entrance  to- 
the  canal,  the  main  features  of  which  may  be  briefly  described  as  follows : — 

The  extension  of  the  west  pier  four  hundred  feet  farther  into  the  lake,, 
deepening  the  entrance  channel,  rebuilding  the  superstructure  of  both  the  east 
and  west  piers,  constructing  a  beacon  in  the  lake  on  the  south-east  side  of  the 
entrance,  and  building  four  detached  blocks  of  pier  work  between  it  and  the  end 
of  the  east  pier,  removing  the  old  west  docking  from  the  ferry  recess  outward 
and  lebuilding  it  at  a  lo^er  level,  deepening  and  enlarging  the  basin,  etc.  (See 
Appendit  No.  25.) 
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All  the  works  covered  by  the  contract  are  completed,  with  the  exception  of 
fteieDaoval  of  some  high  points  found  in  the  channel,  which  can  be  done  in  a 
eompwatively  short  time,  when  the  weather  is  favorable. 

The  inner  basin  or  harbor  is  fully  2,000  feet  long,  and  has  a  width  of  nearly 
SO  feet  at  the  narrowest  place. 

The  approach  or  channel  leading  into  io  is  450  feet  wide  opposite  the  outer 
flDd  of  the  west  pier,  and  150  feet  wide  at  the  inner  end. 

This  fannel-shaped  approach  tends  to  make  smoother  water  in  the  harbor 
sod  the  unfavorable  effects  that  might,  otherwise,  result  from  it  are  lessened 
hf  the  openings  between  the  detached  blocks  of  pier  work  on  the  east  side 
illowing  the  water  to  escape  on  that  side. 

The  chi^i^nel  from  the  lake,  northward,  to  the  southern  line  of  the  basin 
has  been  sunk,  with  the  exceptions  above  stated,  to  a  depth  of  seventeen  feet 
below  low-water  line ;  and,  from  the  latter  place  to  the  north  end  of  the  basin, 
the  depth  gradually  diminishes  to  sixteen  feet  below  tho  line  of  twelve  feet 
Titer  OFer  the  mitre  sills  of  the  old  lock. 

In  the  enlargement  and  deepening  of  the  harbor  ani  entrance  to  it,  fully 
€ine-sixth  of  the  quantity  of  material  removed  has  been  a  hard  class  of  rock 
▼ith  numerous  nodules  of  iiint  in  it. 

The  works,  as  a  whole,  have  been  energetically  and  skilfully  managed,  and 
0^  contractor  has  manifested  throughout  a  desire  to  carry  out  in  every  respect 
the  oanditions  of  the  agreement. 

r 

The  beacon  is  about  47  feet  high  over  the  water,  it  is  visible  a  considerable 
distance  out  in  the  lake,  and  is  found  to  be  a  much  surer  guide  to  vessels 
Altering  the  harbor  than  the  buoy  that  was  formerly  anchored  near  that  place. 

The  Marine  Department  has  constructed  a  leading  light  on  the  outer  end  of 
ftewest  pier,  and  a  range  light  on  one  of  the  detached  blocks  of  pier  work, 
ntnated  on  the  east  side  of  the  channel,  at  some  distance  from  the  shore.  Thus 
Bw  entrance  to  the  canal  is  now,  at  all  times,  well  defined. 

The  payment<«  made  up  to  the  3 1st  December,  1879,  to  C.  F.  Dunbar,  the 
•ntractor  for  Section  No.  '^6,  amount  to  the  sum  of  S45G,7oO. 
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Between  Port  Dalhousie  and  Port  Colbome  thero  will  be  twenty-four 
bridges  over  the  canal.  Five  of  them  are  railway  crossings ;  one  the  property 
of  the  Grand  Trunk  Railway  Company ;  one  belongs  to  the  Great  Western  Bail- 
way  ;  one  is  owned  by  the  Canada  Southern  Railway  Company,  and  two  are  to 
be  constructed  by  this  Department  as  crossings  for  the  Welland  Railway.  There 
are  eleven  separate  or  detached  road  bridges ;  five  over  the  upper  wing  walla  of 
locks,  and  three  over  the  lower  wings  of  loeks. 

At  all  the  railway  and  detached  bridges,  the  water-way  is  in  four  divisions^ 
which  in  the  aggregate  have  a  sectional  area  equal  to  that  of  the  canal,  except 
the  Canada  Southern  Railway  bridge,  where  the  full  sectional  area  is  obtained 
by  forming  greater  spans. 

The  two  centre  openings  are  each  forty  six  feet  wide,  and  are*  to  forna  the 
naviorable  channels. 

The  piers  and  abutments  are  of  masonry,  laid  in  hydraulic  cement  mortar, 
on  a  foundation  of  timber  and  plank  placed  one  foot  below  canal  bottom.  The 
centre  and  rest  piers  of  detached  bridges  are  invariably  parallel  to  the  centre 
lino  of  the  canal;  the  former  irom  IG  to  18  feet  square,  and  the  latter  from  15 
to  17  feet  in  width  and  9  feet  in  thickness,  and  in  all  oases  an  arched  culvert^ 
varjang  from  6  to  8  feet  in  width  and  8  feet  in  height,  is  made  through  the 
centre  of  them,  on  a  line  ranging  with  that  of  the  canal.  The  piers  to  form  the 
seat  of  the  swing  pprtion  of  the  bridge  and  the  abutments  are  also  of  masonry. 

Stone  parapet  piers  are  carried  up  at  all  the  four  comers  of  all  the  bridges, 
one  of  which,  at  each  end  of  the  detached  bridges,  is  hollowed  out  to  receive 
machinery,  and  the  wings  of  the  abutments  are  carried  up  to  the  same  height  as 
the  parapet  piers. 

Between  the  centre  and  rest  piers,  as  well  as  above  and  below  them,  crib 
work  is  constructed  to  form  bearings  for  fenders  on  each  side,  and  for  the  protec- 
tion of  the  respective  parts  of  the  work.  Through  the  middle  of  the  cribs,  longi* 
tudinally,  a  clear  water-way  is  formed,  and  transverse  openings  are  also  made 
adjoining  the  centre  and  rest  piers  and  elsewhere,  of  such  shape  and  dimensions 
as,  together  wioh  the  centre  openings,  give  an  area  equal  to  at  least  that  of 
the  archways  formed  in  the  masonry. 

The  seat  piers  are  protected  by  means  of  piles  or  framed  bents,  sunk  into 
the  bottom,  on  which  strong  cap-pieces  are  secured,  and  connected  with  suitabk 
anchor  timbers  let  into  the  bank. 
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For  the  protection  of  the  structure  and  guide  piers,  clusters  of  piles  are 
driFen — inrithin  the  range  of  the  centre  and  rest  pier — at  suitable  distaaces 
tbo¥e  and  below  them. 

The  superstructures  of  all  the  road  bridges  are  to  be  on  the  "  Howe  Truss  " 
principle.  The  movable  portion  of  detached  structures  will  be  mcuie  of  a  length 
io  span  the  two  navigable  channels,  and  those  at  locks  are  to  have  a  short  arm, 
Bid  be  balanced  by  weight  put  on  for  that  purpose. 

A  general  plan  for  both  kinds  of  structures  will  be  found  hereto  appended 

marked  "  Sheet  R" 

f 

In  all  cases  the  lower  chords,  floor  beams  and  stringers  are  to  be  of  wrought 
iron,  formed  in  pieces  of  uniform  and  convenient  length,  and  so  arranged  that 
they  can  be  readily  replaced  in  case  of  accident. 

The  top  chords,  diagonal  braces  and  such  stringers  as  required  to  fasten  the 
flooring  to,  are  to  be  of  timber. 

By  this  arrangement,  those  parts  of  the  bridges  most  liable  to  accident  can 
be  readily  repaired  or  replaced  by  the  workmen  usuallj'  employed  on  the  canaL 
Bcffides  provision  being  made  for  the  floor  system,  which  is  the  most  subject  to 
dec3Ly,  to  be  of  iron,  thd  strucbures  will  be  mora  durable,  and  at  the  same  time 
poeaeas  all  the  advantages  that  could  be  derived  from  a  bridge  built  chiefly  of 
wood. 

The  "Galley  Frames,"  to  form  centre  bearings  for  the  suspension  cables,  are 
io  be  of  wood  and  iron  combined,  and  on  the  cross  beams  between  them,  a  signal 
light  can  be  exhibited  to  serve  for  both  road  and  canal. 

For  the  safety  of  the  public,  it  is  intended  that  a  self-acting  gate  shall  bar 
the  road-way  when  a  bridge  is  open  for  the  passage  of  vessels,  and  whfch  will 
not  be  wholly  removed  until  the  bridge  is  again  in  position,  when  a  crossing  can 
be  safely  made. 

This  gate  will  also  serve  the  purpose  of  carrying  the  towing  lines  over  the 
parapets  and  raised  portions  of  the  stationary  parts  of  t!ie  structure. 

The  machinery  for  turning  the  bridge  will  be  placed  on  one  side  of  the 
49entre,  and  so  arranged  that  it  can  be  readily  worked  by  one  person. 

In  all  cases  the  turntables  will  be  of  the  same  pattern,  and  the  respective 
principal  parts  of  the  superstructure  of  all  the  bridges  will  be  alike,  so  that  to 
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keep  a  comparatively  small  supply  on  hand,  of  the  different  parts  of  each  kind, 
will  5e  likely  to  meet  all  the  requirements. 

The  fixed  part  of  the  road-way  over  the  side-channeU  is  to  be  formed  by 
mean.!  of  joists,  on  which  to  carry  and  fasten  the  floor  plank  ;  there  is  also  to 
be  a  rolled  girder  on  each  side  and  a  hand-rail  on  top,  with  a  truss  between  them. 


Oak  and  pine  timber  for  all  the  lock  gates  on  the  line,  together  with  three 
full  sets  of  spare  gates,  making,  in  all,  timber  for  sixty  one  pairs  of  gates  was 
delivered  last  autumn  near  Merritton,  and  placed^ under  cover  on  canal  property. 

It  is  all  of  the  best  class  of  the  respective  kinds,  generally  sawn  to  the 
sizes  required.  Owing  to  the  large  dimensions  of  the  timber  and  the  low  rates 
at  which  the  furnishing  of  it  was  undertaken,  especially  the  price  for  pine,  there 
was  considerable  difficulty  experienced  in  procuring  it 

This  led  to  some  delay  in  its  delivery.  The  contractor,  however,  deservee 
credit  for  his  determined  perseverance  under  rather  discouraging  circumstances^ 
and  his  readiness  in  all  other  respects  to  comply  with  the  terms  of  the  contract. 

In  November  last  a  settlement  in  full  was  made  with  the  contractor  for 
this  timber,  David  S.  Booth,  which  in  the  aggregate  amounted  to  $113,253.51. 


From  the  foregoing  representation  of  matters  connected  with  the  works  on 
this  C2\nal,  it  will  be  seen  that,  with  the  exception  of  changing  the  line  of  the 
Great  Western  Railway,  Section  No.  12,  the  completion  of  Sections  Noa.  33 
and  34,  and  the  aqueduct  over  or  through  the  Chippawa  River ;  the  whole  are 
in  an  advanced  state. 

The  extension  of  the  railway  line,  when  once  undertaken,  can  be  proceeded 
with  rapidly,  and  Sections  Nos.  33  and  34,  can  also  be  carried  on  expe- 
ditiously ;  but  the  aqueduct  seems  not  only  to  drag  along  in  a  tedious  way,  but, 
as  before  stated,  the  coffer  dams  are  not  such  as  Ho  inspire  confidence  in  their 
accomplishing  the  object  contemplated  in  their  construction.  This  is  the  more 
to  be  regretted,  as  on  the  completion  of  this  structure  depends  the  btinging 
into  use  all  the  new  locks  and  other  works  on  the  enlarged  line  of 
canal. 
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BURLINGTON  BAY  CANAL. 

At  the  last  session  of  the  Legislature  the  sum  of  $12,000  wa^  granted 
towards  "  rebuilding  superstructure  of  Rorth-^est  pier,  Burlington  Bay  Canal, 
<ie8troyed  by  fire." 

On  visiting  the  place  with  a  view  of  getting  such  information  as  wouM 
enable  the  works  to  be  placed  under  contract,  it  was  found  that  for  a  distance 
<d  about  1,100  feet  of  the  inner  or  bay  end  of  the  north-west  pier,  the  side 
timbers,  &c.,  were  burnt  down  to  the  water  line,  but  that  the  greater  part  of  the 
faaJJast  still  remained  in  position.  The  top  covering  is  rotten  at  many  places  on 
<^er  paiis  of  the  piers,  and  the  waling  generally  is  decayed,  and  long  stretches 
of  it  are  gone. 

At  several  places  on  the  south-east  pier,  the  ballast  has  been  washed  out,  and 
at  the  bay  end  on  that  side  the  pier  has  settled,  and  part  of  the  superstructure 
there  is  in  a  ruinous  condition.  It  is  probable  that  this  settlement  may,  to  some 
extent,  result  from  the  scouring  of  the  bottom,  by  the  action  of  the  water  when 
vessels  that  use  it  as  a  landing  wharf  are  leaving. 

In  August  last,  tenders  were  received  for  the  repairs,  when  the  works  were 
awarded  to  D.  McDermid  and  John  S.  Ilendrie,  and  a  contract  entered  into  with 
ihem  in  September,  but  up  to  the  present  time  none  of  the  repairs  have  been 
done^  although  the  contractors  have  kept  up  a  considerable  correspondence  with 
the  Department  on  the  subject. 

To  guard  as  much  as  possible  against  fire,  in  future  the  top  of  the  inner  or 
bay  bait  of  the  pier  is  to  be  covered  with  fine  gravel,  instead  of  plank,  as  here- 
tofore.    (See  Appendix  No.  27.) 

GALOPS  RAPID. 

At  low  stages  of  the  River  St.  Lawrence,  the  shoals  in  this  rapid  form  an 
obstruction  to  the  passage  of  vessels  of  even  light  draught,  which  may  fairly  be 
viewed  as  an  objectionable  feature  of  the  route  that  should,  if  possible,  in  some 
way,  be  remedied. 

The  accomplishment  of  this  object  assumes  greater  importance  wheu  the  fact 
is  borne  in  mind  that  vessels,  at  ordinary  water,  can  pass  down  the  river,  from 
the  head  of  the  rapid  to  Dickin.son's  Landing,  in  less  than  one-third  of  the  time 
it  requires  to  pass  through  the  Williamsbarf  canals.  This  is  especially  noticeable 
-when  contrasted  with  periods  of  extreme  low  water,  during  which  advantage 
<cannot  be  taken  of  the  river  route. 
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In  the  past  60  years,  the  extreme  variation  of  the  normal  water  levels  of 
Lakes  Erid  and  Ontario  has  been  known  to  be  about  o^  feet ;  but  there  has  beei» 
no  absolute  change  pai'ceptible  in  the  mean  water  level  within  the  time  stated. 

The  lowest  water  in  the  lak«s  of  which  any  record  could  be  found  appears, 
to  have  been  in  1819,  1848,  1872  and  1877.     The  highest  water  in  Lake  Oatario 
within  the  period  mentioned  was  in  1838, 1853,  1859, 18G2,  1870  and  1876. 

At  Port  Colborne,  Lake  Erie,  in  April,  1859,  the  water  was  7  feet  10  inclies 
higher  than  it  was  in  November,  1872. 

In  June,  1870,  the  water  level  at  Port  Dalhousie  was  5  .feet  5  inches  over 
the  level  of  November,  1872 ;  and  in  May,  1870,  the  water  in  the  bay  atJToronta 
was  5  teet  3^  inches  higher  than  it  was  on  the  19th  March,  1872. 

The  water  level  in  1877  was  not  as  low  as  that  in  1872;  neither  was  the 
water  level  of  1876  as  high  as  that  in  1870.  It  may  be  here  stated  that  the 
variations  of  the  water  levels  at  diffei-ent  places  on  the  river  are  not,  in  all  cases, 
the  same ;  neither  do  they  correspond  with  those  oh  the  lakes.  Long,  wide  and 
nearly  level  stretches  of  the  river  appear  to  be  less  subject  to  variations  (ice  jams 
excepted)  than  where  the  widch  is  less  and  the  reaches  comparatively  short. 

On  turning  to  a  report  submitted  by  me  in  July,  1874,  on  the  navigation  of 
the  River  St.  Lawrence  between  Lake  Ontario  and  Montreal,  it  will  be  seen 
that  an  attempt  was  made  to  put  all  reliable  information  tlmt  could  be  collected 
relative  to  the  fluctuations  of  the  river  in  such  order  and  form  as  was  believed 
might  be  of  service  in  enabling  a  conclusion  to  be  arrived  at  on  the  subject. 

Within  the  past  30  years  several  schemes  have  been  proposed  with  a  view 
to  increasing  the  depth  of  water  in  the  channels  through  the  different  rapids^ 
none  of  which,  however,  is  or  can  be  expected  Ut  be  free  from  objections.  It  has^ 
therefore,  been  assumed  that  the  plan  presenting  the  greatest  probability  of 
success  in  producing  ]>e)manenli  results,  although  attended  with  more  than 
ordinary  difficulties  in  its  execution,  would  be  the  best  under  the  circumstancea 
to  adopt. 

This,  after  considering  the  i^bject  in  all  ito  known  bearings  and  in  every 
way  that  it  presents  itself,  has  led  to  the  cDnclusion  that  the  deepening  of  th^ 
bed  of  the  river  would  be  the  most  likely  to  fulfil  these  condit'ons. 

But  before  any  attempt  to  execute  the  work  could  b=)  made,  ii  was  abfto- 
lutely  necessary  to  know  the  nature  and  extent  of  wbat  had  to  be  done,  and  to- 
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provide  the  meaiiB  of  obtaining  full  information  on  these  matters.  It  was  well 
kcoprn  that  in  the  Galops  Eapid  the  most  powerful  steamer  could  not  remain 
bag  enough  in  one  place  to  enable  even  the  depth  of  the  water,  with  any  degree 
d  eertainty,  to  be  correctly  ascertained.  It  therefore  became  receesary  to 
CGOfitract  and  fit  up  a  vessil  in  such  a  manner  that  it  could  be  held  steadily  in 
pontiun  at  any  place.  For  this  purpose  a  powerful  steam  vessel,  working  upon 
a  chain  made  fast  on  the  shore,  seemed  to  be  the  best,  if  not  tho  only  way  of 
acooinplishing  the  object.  Uore^^ver,  it  wbs  then,  as  well  as  now,  thought  that 
the  equipment  of  the  vessel  might  be  such  that  the  principal  operations  connected 
the  deepening  of  the  channel  might  be  carried  on  on  board  of  it. 


Arrangements  were  therefore  made  for  the  construction  of  a  "Chain  Vessel" 
of  6uch  capacity  as  it  was  thought  would  be  fully  equal  to  the  service  required. 

The  vessel  built  is  112  feet  long,  27  feet  breadth  of  beam,  and  draws  about 
five  feet  of  water,  with  fuel  on  board  ;  it  is  built  in  the  most  substantial  manner, 
with  double  frames  of  white  oak  timber,  and  fastened  in  every  way  likely  to  give 
strength  and  security.  The  engines  are  high  pressure  and  condensing,  with  two 
cylinders  z2  inches  diameter  and  five  feet  stroke.  They  are  built  strong  and 
fitted  up  with  all  the  latest  improvements  and  equipments. 

The  two  boilers  with  which  it  is  supplied  are  of  the  best  description  af 
material  and  workmanship,  and  of  ample  capacity  for  supplying  all  the  steam 
required  fnr  the  engines,  drills  and  other  purposes,  etc.     (See  Appendix  No.  28.) 

During  the  time  that  the  vessel,  engines,  boilers,  etc.,  were  in  c(»urse 
of  construction,  a  chain  was  made  to  order  for  it  in  England,  with  links  of  a 
special  length  to  work  over  sprockets.  It  is  of  the  very  best  description  of  IJ- 
Inch  iron,  and  was  properly  tested  before  it  was  shipped. 

After  the  vessel,'chain,  etc.,  were  delivered,  thpy  were  soon  got  into  position; 
but  it  was  some  time  before  the  offi:;ftrj  in  chirge  were  abb  ti  confcrol  the  vessel 
in  the  eddies  and  oblique  currents. 

Consequently,  it  was  near  the  close  of  season  of  navigation  before  arrange- 
ments could  be  made  to  test  the  drilling  operations  on  the  line  of  the  contem- 
plated channel.  Sufficiently  close  soundings  anfd  examinations  were,  however, 
made  to  enable  a  tolerably  fair  idea  to  be  formed  of  what  has  to  be  done  in  order 
to  form  a  channel  on  the  line  and  of  the  capacity  required. 

All  of  which  leads  to  the  conclusion  that  the  best,  if  not  the  only,  way  of 
obtaining  a  channel  suited  to  the  enlarged  scale  of  navigation  is  that  of  lowering 
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the  shoals  and  biirs  on  the  line,  and  dragging  or  in  some  other  way  moving  the 
loosened  material  into  deep  water  below  the  places  where  the  obstructions  occur. 

Tt  may  be  again  said  that,  although  the  depth  of  water  in  a  rapid  will  no^ 
increase  to  the  same  extent  as  that  to  which  the  bottom  is  lowered,  the  difference 
will  have  something  like  the  ratio  that  the  additional  sectional  area,  given  to  the 
channel  fonned,  has  to  that  part  of  the  river  where  the  deepening  has  taken 
place,  which,  in  the  case  under  consideration,  will  be  inappreciable. 

Having  ascertained  that  the  vessel  could  be  kept  sufficiently  steady  in  the 
i^ipid  to  admit  of  drilling  and  other  operations  being  carried  on,  and  that  a  fair 
knowledge  of  the  bed  of  the  river  had  been  obtained,  it  was  recommended  thai 
tenders  be  invited  for  the  execution  of  the  works,  and  that  the  contractor  should 
be  allowed,  under  certain  conditions,  the  use  of  the  chain  vessel  that  had  been 
provided  and  fitted  up  chiefly  for  that  purpose. 

Tenders  were  accordingly  invited  by  public  notice,  and  received  in  Septem* 
ber  1878,  but  in  February,  1879,  the  guarantee  money  was  returned  to  the 
tenderers  without  any  award  having  been  made.  The  works  were,  however, 
subsequently  a\var<!ed  to  Messrs.  William  Davis  &  Sons,  and  a  contract  entered 
into  with  them  in  August,  187^^ 

The  contract  comprises  the  deepening,  and  otherwise  forming  a  nearly 
straight  channel,  200  feet  in  width,  through  that  part  of  the  Galops  Rapid,  from 
a  point  abreast  of  the  extreme  upper  end  of  the  entrance  pier  to  the  Qalops 
Canal,  and  extending  downward  to  deep  water  below  the  bar,  or  to  opposite  what 
ia  called  Cold  Spring  Bay. 

There  are  six  different  places,  within  a  distance  of  about  five-eightiia  of  a 
mile,  wliere  widening  or  deepening  has  to  be  done.  The  "  Lower  Bar "  and 
"  Island  Shoal "  are  to  be  made  17  feet  in  depth,  and  other  places  16  feet  in  depth 
below  the  inclined  surface  of  the  river  at  a  time  when  there  is  9  feet  of  water 
on  the  mitre  sills  of  the  guard  lock  of  the  Galops  Canal.  Parties  tendering  were 
informed  that  to  efiect  the  contemplated  object,  the  operations  must  throughout 
be  conducted  in  an  unusually  rapid  current,  which,  at  some  places  runs  obliquely 
across  the  contemplated  line  of  improvements.  Besides  that,  interruptions  were 
almost  certain  to  be  experienced  from  the  passage  of  both  upward  and  downward- 
bound  vessels,  and  laige  rafts  of  timbers  descending,  especially  such  of  them  as 
might  not  be  under  proper  control. 

In  short,  it  being  looked  upon  as  an  exceptionally  diflScult  undertaking,  it 
was  considered  proper  to  state  all  that  was  poMtively  known  in  relation  to  it, 
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Ofder  to  avoid,  if  possible,  future  misuiiderstanding  on  the  subject.     (Seo 
Aj^ndix  No.  29.)  ^ 

The  contractors  have  insured  the  vessel,  and  taken  it  to  Montreal  with  a 
of  making  such  ak-ei*ations  as  will,  in  their  opinion,  better  adapt  it  to  the 
proposed  to  be  adopted  in  executing  the  works. 


They  have  since  been  successful  in  securing  the  services  of  a  skilful  person 
to  make  the  necessary  arrangements,  and  to  conduct,  in  the  rapid,  all  the 
practical  operations  connected  with  the  undertaking. 

Before  proceeding  downwards,  it  is  considered  proper  to  remark  that,  from 
Preeeott  to  near  what  is  called  Pier  Island,  the  channel  of  the  river  is  sufficiently 
deep  -,  but  between  the  latter  place  and  Adams'  Island,  in  a  northerly  direction^ 
there  is  a  stretch  of  about  2,000  feet  in  which  the  depth  of  water  varies  from  ten 
Slid  a  half  to  thirteen  feet  when  there  is  nine  feet  of  water  on  the  mitre  sills  of  the 
goard  lock.  Further  to  the  eastward,  or  nearer  to  Adams'  Island,  on  the  same 
stretch,  the  water  is  deeper,  but  the  current  is  very  strong. 

The  bottom  of  the  river  at  this  place  is  limestone  with  a  comparatively 
Anooth  Burfaee,  but  on  it  there  are  at  places  patches  of  boulders  and  loose  rock. 

The  deepeningr  of  this  part  of  the  channel,  it  is  thought,  could  now  be  done 
for  a  much  less  amount  than  stated  on  page  28  of  my  report  of  July,  1874,  labor 
of  every  kind  being  much  higher  at  that  time  than  it  is  now  ;  besides,  contraccors 
are  getting  better  acquainted  with  the  mode  of  conducting  submarine  rock 
excavation. 

After  passing  the  Galops  Bapid,  the  next  place  in  descending  order  where  a 
ehoal  was  found  is  about  two  miles  below  the  foot  of  Bapide  Flat  Canal,  near 
••  Willards,"  where  there  are  large  accumulations  of  boulder  stone,  etc. 

At  this  place  a  considerable  improvement  could  be  made  by  the  removal  of 
part  of  this  shoal,  still  it  is  not  absolutely  necessary,  as  there  is  a  channel  in  the 
Tudnity  sufficiently  deep,  although  it  is  slightly  crooked  and  indirect. 

At  several  places  on  the  line  of  the  St.  Lawrence  Canals,  great  anxiety  is 
feli  by  those  interested  in  water  power,  from  the  probability  that  exists  of  their 
being  deprived  of  the  use  of  it  at  recurrent  periods  of  low  water  in  the  river. 

Nevertheless,  the  desire  to  get  water  power  by  others  is,  if  possible,  still 
greater,  even  where  it  is  well  known  that  the  supply  is  limited  at  the  ordinary 
height  of  the  water. 
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At  the  time  the  St.  Lawrence  Canals  were  constructed  tSere  appears  fco 
have  been  no  possibility  of  obtaining  anything  like  reliable  information  relative 
to  the  fluctuations  of  the  river,  as  the  upper  entrance  of  none  of  them  are  o£  wl 
depth  suited  to  low  water. 

The  depth  of  water  on  the  lock  sills  at  the  respective  places  mentioned 
below  was,  in  October,  1872,  as  fellows : — 
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In  October,  1877,  the  depth  was  from  1  to  4  inches  more  on  the  lock  sills  at 
the  places  above  named. 

From  the  foregoing  taUle  it  will  be  seen  that  Rapide  Plat  Canal,  at  the  time 
stated  (Oct.  1872),  was  nearly  2^  feet  lower  than  at  a  time  when  there  is  9  feet 
water  on  the  sills  of  the  guard  lock. 

It  is  true  this  extreme  low  water  was  not  of  long  continuance,  still  it  only 
reached  the  9  feet  line  that  year  for  a  few  days  in  the  month  of  July. 

Consequently  the  lessees  of  water  power  at  the  lower  end  of  this  canal 
could  liavo  had  no  supply  whatever  for  the  greater  part  of  the  season,  if  the 
interests  of  navigati jn  were  fully  considered. 

When  the  enlargemeijt  of  this  division  of  the  canals  Is  decided  upon,  if  the 
question  of  additional  water  power  upon  it  is  to  be  considered,  the  best  way  of 
cficting  this  object  should,  of  course,  be  adopted. 

It  will  be  seen  (Appendix  N,o.  30)  that  the  distance  between  the  head  of 
of  Rapide  Plat  Canal  and  Point  Iroquois,  is  a  little  over  four  miles,  and  thai  tiie 
surface  inclination  of  the  river  is  about  three  and  a  half  feet. 

By  continuing  a  bank  up  the  n'ver,  the  height  of  water  might  be  increased 
at  the  rate  of  about  orte  foot  for  every  three-quarters  of  a  mile  of  bank  formed 
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This  would  probably  cost  at  the  rate  of  fully  $160,000  per  mile,  or  fonr 
the  sum  it  would  take  to  deepen  the  whole  of  the  canal  one  foot. 


To  obtain  a  little  over  two  feet  in  depth  at  low  water  in  this  way,  if  postdble 
to  do  it  at  all,  would  cost  not  less  than  $350,000,  or  fully  as  lAuch  as  to  deepen 
the  entire  canal  from  5j^  to  6  feet ;  nevertheless,  after  the  extension  was  made 
and  two  feet  depth  of  water  gained,  there  would  still  remain  from  3^  to  4  feet  of 
material  to  be  taken  out  of  the  bottom  of  the  canal 

It  is  true  that  to  raise  the  whole  surface  level  of  the  canal  would  increase 
Ibe  bead  of  water  at  Moirisburgh  and  thereby  benefit  the  water  power  interest, 
bat  ii  is  to  be  feared  this  advantage  would  have  to  be  purchased  at  a  higher  rate 
than  dircnmstances  would  warrant. 

There  is  good  reason  to  believe  that  the  least  expensive  way  of  increasing 
ibe  capacity  of  the  canal  is  to  widen  and  deepen  it,  and  to  foim  a  yride  supply  or 
regulating  weir  at  the  upper  entrance.  If  the  water  power  question  is  to  be 
eoBSidered  in  this  case,  the  bottom  could  be  sunk  sufficiently  deep  to  allow  the 
water  below  the  guard  lock  to  be  drawn  down  ten  or  twelve  inches,  without 
detriment  to  the  navigation.  This,  at  the  time  of  low  water,  would  reduce  the 
head,  for  milling  purposes,  at  Morrisburgh  to  about  8  feet  (unless  the  wheels 
were  made  adjustable)  and  increase  the  probable  cost  about  $33,000. 

For  further  details  relative  to  the  scheme  of  enlargement,  position  of  new 
locka,  eta,  on  this  and  other  divisions  of  the  Williamsburg  Canal,  attention  is 
invited  to  Appendix  Ko.  30,  where  an  estimate  of  the  probable  cost  of  enlarge- 
ment will  also  be  found 


CORNWALL    CANALu 

In  July,  1874,  a  moderately  full  report  on  this  canal  was  submitted,  giving 
general  details  of  what  would  have  to  be  done  to  enlarge  and  deepen  it  for  the 
pasBage  of  vessels  drawing  twelve  feet  of  water.  This  paper  it  has  been  consid- 
ered proper  to  reprint  (see  Appendix  No.  31),  as  it  contains  information  that  it 
took  a  considerable  time  to  collect  and  prepare,  and  to  which  the  attention  of 
the  Department  has  been  recently  called  by  the  lessees  of  water  power  at 
<3oinwalL 

It  will  be  seen  that  the  subject  is  discussed  under  the  original  instructions, 
ij$^  for  a  twelve  feet  line  of  navigation,  in  which  it  is  intimated  that  the  water 
between  Locks  Nca  18  and  19  might  be  raised  to  give  the  dimensions  required 
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for  the  channel,  and  that  the  locks  be  enlarged  by  lengthening  and  raising  th.B 
side  walls. 

The  arch  of  the  culvert  for  the  road  leading  to  Bamhart's  Island  is  rcpr&- 
sented^to  be  of  a  height  that  would  admit  of  lowering  the  bottom  of  the  channel^ 
but  it  would  have  to  be  lengthened  to  obtain  the  necessary  width  of  water-way 
whether  the  level  be  raised  or  the  bottom  lowered. 

Further,  it  was  stated  that  by  lowering  the  bottom  and  arches,  and  length- 
ening the  culverts  at  Mille  Roches  and  Moulinette,  they  might  continue  to 
answer  the  purpose,  although  in  a  hss  efficient  way. 

The  circumstances  are  now,  however,  quite  changed ;  by  increasing  the  depth 
to  14  feet,  it  will  be  necessary  to  widen  and  deepen  the  channel  from  Lock  No. 

m 

lb,  upwards,  to  deep  water  at  the  entrance,  and  to  construct  new  locks  through- 
out the  entire  line.  The  culverts  must  be  closed,  and  where  the  crossing  ia  of 
importance  a  swing  bridge  will  have  to  be  built. 

On  reference  to  a  table  given  on  a  preceeding  page,  it  will  been  seen  that  hk 
October,  1872,  the  water  stood  on  the  sills  of  the  entrance  lock  to  this  canal  at 
8i  feet ;  in  October,  1877,  it  was  8  J  feet,  and  it  may  be  added  that  the  wafc^^ 
level  of  the  river  has  been  frequently,  for  a  considerable  length  of  time,  9  feet  oa 
the  lock  sills,  or  at  the  same  height  above  and  below  the  guard  gates. 

At  the  lower  end  of  the  canal  there  are  water  powers  leased  and  granted,, 
^timated  to  drive  36  runs  of  ordinary  mill  stones,  equal  to  at  least  2^60  nominal 
horse  power,  but  it  is  quite  likely  that  a  much  larger  quantity  of  water  is  uaed^ 
and  all  drawn  from  the  level  immediately  opposite  the  town  of  Cornwall 

The  only  means  at  present  of  admitting  the  water  supply  at  the  head  of  the 
canal  is  through  a  raceway  28  feet  in  width,  together  with  what  can  pasa 
through  the  guard  lock.  It  is,  therefore,  quite  clear  that  at  the  time  of  low 
water  the  navigation  must  sufier,  and  the  lessees  of  the  surplus  water,  for  a 
considerable  time,  be  obliged  to  t«top  their  machinery. 

A  few  years  ago  a  pier  of  crib  work  was  extended  up  stream  325  feet  abofv^ 
the  upper  end  of  the  river  bank,  which  had  the  effect  of  greatly  improving  the 
entrance  to  the  canal  as  well  as  of  raising  the  water  above  the  guard  lock  fully 
Jive  inches.  But  the  surface  inclination  of  the  river  for  a  long  distance  above 
the  pier  is  now  very  ^ilight,  so  that  very  little  rise  of  the  water  inside  could 
possibly  result  from  any  further  reasonable  extension  of  the  pier,  clearly  indicating 
that  to  obtain  the  contemplated  depth  of  water  the  upper  or  summit  level  of 
the  canal  must  be  lowered. 
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In  order  to  get  a  greater  volume  of  water  through  it  at  periods  when  the 
crrer  is  low,  the  bottom  must  be  sunk  sufficiently  to  admit  of  the  level  being 
icdaeed  at  these  times  from  10  to  12  inches,  without  interfering  wiih  the 
oftrigation. 

This  scheme  could  not  be  carried  out  advantageously  with  the  guard  lock 
m  its  present  position ;  it  is  therefore  believed  that  a  new  structure  should  be 
bailt  about  a  quarter  of  a  miie  above  the  present  one  and  in  such  a  position 
as  to  be  on  one  side  of  the  centre  line,  so  as  to  admit  of  the  construction  of  a 
wm  wide  enough  to  furnish  the  supply  when  the  river  is  low. 

At  the  place  mentioned  there  is  a  bend  in  the  line  and  the  ground  is  of  less 
height  than  to  the  eastward ;  to  secure  sumcient  width  for  the  lock  and  supply- 
nuse  it  is  proposed  to  cut  off  50  feet  or  more  on  the  north-west  or  convex  side  of 
%e  channel,  and  form  a  coffer  dam,  so  as  to  be  able  to  build  the  lock  in  summer^ 
during  the  progress  of  which  vessels  will  pass  on  the  other  side  of  the  canal. 
The  weir  can  be  built  in  the  winter  and  spring  following. 

To  enlarge  the  canal  and  deepen  it  to  fifteen  feet  below  the  lowest  known 
stages  of  the  river,  from  the  upper  entrance  downwards  to  about  200  feet  below 
the  present  guard  gates,  construct  a  new  lock  and  weir,  would  cost  from  S260,000 
to  ^00,000.  It  would,  however,  form  part  of  the  scheme  of  enlargement,  and 
woald  enable  the  large  factories  at  Cornwall  to  be  carried  on  without  the 
eonistant  dread  of  having  to  stop  when  the  river  is  low. 


Section  No.  1  at  the  lower  end  of  this  canal  was  awarded  to  Messrs.  Gordon, 
Woodward  &  Chamberlin,  and  a  contract  was  entered  into  with  them  in  Ausrust. 
1876.  It  is  an  entirely  new  work,  fully  300  feet  south  of  the  old  line ;  it  waa 
the  first  part  of  the  enlargement  undertaken,  chiefly  for  the  reason  that  the 
spaces  between  the  locks  on  the  old  canal  are  insufficient  to  allow  vessels,  going 
in  different  directions,  to  pass  each  other  freely  in  the  two  lowest  reaches.  This,. 
in  busy  times,  has  been  always  found  to  be  a  great  inconvenience  and  has. 
freqaently  resulted  in  considerable  delay. 

It  was,  therefore,  decided  that  instead  of  having  three  locks  between  the 
river  and  the  Cornwall  reach,  the  difference  of  level  (24  feet),  should,  on  the  new 
part  of  the  line,  be  overcome  by  means  of  two  locks,  in  order  to  allow  ample 
apace  for  vessels  to  pass  each  other  in  the  reach  between  them. 

The  lower  or  entrance  lock  on  the  new  part  of  the  line  is  placed  in  a  position 
thai  its  lower  gates  are  opposite  the  upper  gates  of  the  present  outlet  lock,  and 
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ihe  lower  quoins  of  the  second  lock  are  opposite  the  head  gates  of  the  third  lock 
of  the  old  canaL 

A  regulating  weir  and  raceway  are  constructed  on  the  south  side  of  the  ub'W 
line,  the  weir  is  opposite  the  lower  gates  of  the  second  lock,  and  the  head  race  to 
it  connects  with  the  canal  at  a  place  about  250  feet  above  the  lock.  The  tail 
from  the  weir  has  been  kept  a  height,  to  supply  the  reach  between  the  locks»  and 
from  it  a  tail  race  is  intended  to  be  formed  of  sufficient  capacity  to  discharge  the 
surplus  water  into  the  river. 

The  lessees  of  water  power,  in  a  memorial  to  the  Department^  ask  tbe 
level  of  the  Cornwall  reach  to  be  raised,  when  enlarging  the  capacity  of  the  canal, 
representing  that  this  would  be  of  great  advantage  to  them  at  times  when  ice 
jams  occur.  This  was  agreed  to,  provided  that  satisfactory  arrangements  could  be 
made  with  the  parties  interested  in  the  adjoining  property  and  with  the  water 
power  lessees,  to  raise  certain  parts  of  the  banks,  reconstruct  their  flumes  and  do 
all  such  works  outside  the  line  of  the  canal  as  may  be  necessary  to  accomplish 
the  object.     (See  Appendix  No.  32). 

On  excavating  the  pits  for  the  locks,  the  bottoms  of  them  were  found  to  be 
more  solid  and  compact  than  indicated  by  the  test  pits  sunk  previous  to  placing 
the  works  under  contract.  This  is  especially  the  case  at  the  place  where  the 
lower  lock  is  situated,  the  bottom  being  of  a  moderately  hard  and  uniform  nature 
throughout  ;.but  the  bottom  of  the  upper  lock  was  more  irregular^  with  boulder 
stones  interpersed..  and  springs  of  water  at  several  places ;  still  it  was  found  thaty 
in  order  to  keep  the  respective  pits  dry,  there  was  less  water  to  be  disposed  of 
than  anticipated. 

The  material  was,  however,  ot  a  nature  that  rendered  it  necessary  to  form  a 
bearing  surface  for  the  foundation  timbers  of  hydraulic  cement  concrete,  a 
stratum  of  which,  twelve  inches  in  depth,  was  laid  over  the  entire  bottom  and 
all  the  spaces  between  the  floor  timbers,  also  the  trenches  cut  for  sheet  piles  were 
made  up  with  concrete. 

The  masonry  of  the  weir  and  raceway  has  been  completed  for  some  time. 
The  masonry  of  the  locks,  with  the  exception  of  preparing  and  laying  the 
coping  stone,  is  nearly  finished. 

There  still  remain  a  number  of  details  to  be  attended  to,  such  as  the 
carrying'up'of  the  superstructure  of  the  south  pier  at  the  lower  entrance,  exten- 
sion of  the  wings  of  the  locks,  building  slope  wall  on  north  side  of  tbe 
basin,  etc.,  eta 
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The  raising  of  the  walls  of  Lock  No.  17,  and  those  of  the  supply  weir  !• 
the  mills  has  not  yet  been  commenced.  See  the  report  of  the  resident  officer 
Me.  Rubidge.    (Appendix  No.  33.) 

The  payments  made  to  Messrs.  Gordon,  Woodward  &  Chamberlin,  contrae- 
toTs  for  this  section,  up  to  the  31st  December  last,  amount  in  the  aggregate  to 
1386,480. 

Oak  timber  for  the  gates  of  the  two  locks  on  this  section,  together  with 
ihsJL  for  a  set  of  spare  gates,  has  been  delivered  by  D,  S.  Booth,  contractor,  for 
which  has  been  paid  the  sum  of  $4,976.82. 

The  pine  timber  necessary  to  complete  the  gates  has  recently  been  placed 
4mdeT  contract. 


Jn  lb72  and  1873  the  channels  through  Lake  St.  Francis  and  Lake  Si 
Loais  were  carefully  surveyed,  closely  sounded  and  examined,  and  in  1874  a 
report  on  the  subject  was  submitted,  extiucts  from  which  it  has  been  considered 
.advisable  to  reprint.     (See  Appendix  No.  34.) 

From^  these  it  will  be  seen  that,  although  there  are  a  few  shoal  places,  non« 
o{  them  are  of  a  nature  or  extent  that  can  be  viewed  as  presenting  any  great 
difficulty  in  the  way  of  obtaining  a  chanuel  of  the  full  depth  required. 

In  Lake  St.  Francis  the  shoals  above  the  entrance  to  the  Beauhamois  Canal 
^xe  by  far  the  greatest  impediments  in  the  way  of  accomplishing  the  object ;  in 
'quantity  they  are  fully  seven  times  greater  than  all  the  others  put  together,  and 
tbe  proportion  is  much  greater  when  the  nature  of  the  material  of  which  they 
respectively  composed  is  considered. 


The^deep  water  channel  of  the  river,  it  may  be  stated,  towards  the  lower 
«nd  of  the  lake,  is  mainly  on  the  north  side. 

On  Lake  St.  Louis  the  only  obstruction  to  the  passage  of  vessels,  of  the  contem- 
plated draught,  is  within  a  stretch  of  about  four  miles  and  in  the  vicinity  of  the  light 
ships,  where  there  are  a  series  of  detached  shoals  with  deep  water  spaces  between 
them,  but  so  situated  that  there  is  no  continuous  channel  adapted  to  the  enlarged 
«cal6  of  navigation.  It  may,  however,  be  stated  that  there  is  really  no  great 
difficulty  in  forming  a  channel  of  the  capacity  required,  and  that  when  the 
expense  and  its  probable  advantages  are  fairly  considered,  the  impression  incieaae* 
that  the  improvement  might  judiciously  be  undertaken. 
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The  cities  and  towns  on  Lake  Ontario  require  coal,  which  cannot  profitably 
be  carried  through  the  Gulf  of  the  St.  Lawrence  in  vessels  of  less  draught  tfa&n 
14  feet ;  this  introduces  an  element  only  second  in  importance  to  the  downw^ard 
transportation  of  grain.  At  all  events  it  is  a  matter  that  should  not  be  over- 
looked, as  is  frequently  done,  by  those  who  profess  to  be  able  to  give  opinions 
on  this  subject. 

LACHINE    CANAL. 

The  length  and  dimensions  of  this  canal,  previous  to  its  enlargement,  and 
the  number  of  locks  upon  it,  as  well  as  a  similar  class  of  information  relative  to 
all  the  other  St.  Lawrence  canals,  having  been  frequently  given  in  the  reports  of 
the  Department  of  Public  Works,  it  is  not  considered  necessary  to  repeat  here 
what  may  be  found  in  any  of  the  annual  documents  printed  within  the  past 
sixteen  years. 

Before  treating  of  matters  directly  connected  with  the  works  of  enlargement, 
it  is  believed  of  importance  to  reproduce  a  few  facts  bearing  oo  questions  that 
have  often  occupied,  and  must  ere  Ipng  again  occupy  the  attention  of  the 
Department  in  charge  of  this  branch  of  the  public  service. 

On  the  second  basin  above  the  outlet  of  the  Lachine  Canal,  which  is  fully 
twenty  two  feet  over  the  ordinary  summer  water  level  of  the  river  or  harbor  of 
Montreal,  surplus  water  sufficient  to  propel  sixty  five  runs  of  mill  stones  has  been 
leased,  the  greater  part  of  which  is  in  use.  But  none  of  the  leases  give 
eicher  the  sectional  area  of  the  volume  ot  water  to  be  used,  or  the  measure  of 
power  applicable  to  a  "  run  of  stones." 

This  omission  has  led  to  the  lessees  using  a  very  large  quantity  of  water, 
and  to  contend  that  they  have  a  right  to  the  use  of  sufficient  water  to  drive  the 
number  of  millstones  stated  in  their  respective  leases,  without  reference  to  the 
volume  "  of  water  or  power  required  for  that  purpose."  Relative  to  this,  it  ha» 
been  urged  that,  as  the  original  calculation  on  which  the  water  power  was  leased 
was  based  upon  ten  eflective  horse  power  as  the  maximum  for  a  run  of  stones^ 
the  lessees  aft*e  net  entitled  to  any  more. 

These  conflicting  opinions  led  to  inquiries  being  made  in  regard  to  the 
course  adopted  at  other  places  similarly  situated,  the  result  of  which  did  not  lead 
to  any  satisfactory  solution  of  the  matter,  beyond  the  fact  that  mill-owners 
represent  that  the  power  required  for  a  nfh  of  stones,  in  an  ordinary  grist  mill,  is 
insufficient  to  propel  a  run  of  millstones  at  a  velocity  and  power  adapted  to  a 
modem  merchant  mill,  such  as  some  of  those  now  in  use  at  Montreal. 

It  is  only  a  part  of  the  water  power  leased,  probably  one-third,  that  in 
applied  to  driving  flouring  mills ;  still  the  leases  are  in  all  cases  nearly  the  same, 
and  the  lessees  claim  equal  rights  as  to  the  volume  of  water  used. 
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Thus  a  comparatively  small  rent  is  obtained,  and  probably  double  tKe  quan- 
tity of  water  used  that  was  intended  to  be  granted  by  the  Government,  or  even 
expected  by  the  lessees,  at  the  time  when  the  leases  were  first  made. 

This,  before  the  enlargement,  was  found  frequently  to  interfere  greatly  with 
^e  efficiency  of  the  canal ;  and,  although  less  liable  to  do  so  now,  still  the  fact 
remains  that  some  are  using  more  than  twenty  horse  power  to  a  run  of  stones — 
a  state  of  matters  that  should  be  arranged  by  either  increasing  the  rental  or 
diminishing  the  inordinate  consumption  of  water.  In  the  latter  case,  applicants 
fe  water  power  who  have  been  hitherto  refused  could  then  be  supplied,  and  in 
ather  case  the  revenue  from  that  source  would  be  increased. 

The  surplus  water  passing  at  the  3rd  or  St.  Gabriel  Look,  stated  to  be  not 
less  than  20  runs  of  stones,  together  with  certain  ^ands,  were  leased  in  1851  to  a 
eompany  at  an  annual  rental  of  $1,680. 

At  that  time,  and  prior  to  it,  the  available  water  power  appears  to  have 
been  estimated  as  equal  to  thirty  six  runs  of  millstones,  of  ten  horse  power  each. 

The  lessees  have  from  time  to  time  sub-leased  water  tor  nearly  triple  the 
krgest  number  of  runs  oF  stones  above  mentioned,  the  greater  number  of  which 
at  times  in  full  operation. 


Questions  arising  out  of  this  excessive  quantity  of  water  drawn  off  the  canal^ 
for  miUing  purposes,  formed  a  case  submitted  to  the  provincial  arbitrators  about 
oghteen  years  ago,  who,  after  meeting,  heard  a  great  number'of  witnesses,  con- 
nsting  of  captains  and  pilots  of  vessels,  mill-owners,  hydraulic  engineei*s,  eta 
Boi,  before  a  decision  was  arrived  at,  an  a(?joumment  was  asked  for,  and  the 
arbitrators  never  met  again  on  the  case. 

Since  that  time  the  claimant  and  the  greater  number,  if  not  all,  of  the 
then  arbitrators  have  died. 

It  is,  however,  quite  likely  that  the  rights  of  the  water  power  lessees  will 
ere  long  assume  a  shape  that  a  decision  in  relation  to  it  can  no  longer  be  deJayed. 

The  lease,  as  above  stated,  is  dated  1851.  Since  that  time  the  canal  has  been 
nearly  tripled  in  sectional  area,  on  at  least  the  upper  part  of  the  summit  level. 
It  will  therefore  be  necessary  to  ascertain  whether  the  representatives  of  the 
fonner  water  power  lessees,  who  were  to  have  water  for  not  less  than  20  runs  of 
millstones,  and  who  had  in  1861  sub-leasod  water  equal  to  83  runs,  are  still  to 
have  all  the  surplus  water  disposable  at  Lock  No.  3,  even  after  the  sectional  area 
of  the  canal  has  been  made  about  double  what  it  was  in  1861,  or  nearly  triple 
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what  it  was  at  the  time  when  the  lease  was  granted.  Besides,  the  river  pier 
(1856)  carried  up  stream  to  an  extent  that  had  the  effect  of  raising  permanentJjf 
the  water  levels  immediately  above  the  guard  lock^  fully  six  inches,  which  stUI 
further  increased  the  means  of  furnishing  a  supply. 

In  this  connection  it  may  be  stated  that  the  bottom  of  the  upper  reach  was 
originally  made  with  a  declivity  of  one  inch  and  five-sixteenths,  as  sufficient  i* 
give  a  full  supply  of  water,  and,  at  the  same  time,  afford  an  uniform  depth  at  ito 
lower  end  as  well  as  at  the  guard  lock/ 

But  the  demand  for  water,  to  supply  mill  power  from  this  reach  and  tht 
two  other  reaches  below  it,  was  such  that  frequently  when  there  was  9  feet 
10  inches  water  on  the  lower  miti*e  sill  of  the  guard  lock,  the  depth  at  Cote  Si 
Paul  Lock,  the  lower  end  of  the  upper  reach,  was  only  at  its  proper  height  (9 
feet  on  the  breast  wall). 

This,  after  making  a  suitable  allowance  for  cross  currents,  made  a  surlaet 
declivity  of  ten  and  five-sixteenths  inches,  or  equal  to  two  and  three-eighths  inches 
per  mile,  or  a  current  of  one  and  one-elisvonth  miles  per  hour,  and  at  some  of  ib« 
bridges  it  was  found  to  be  considerably  more. 

This  strong  current  rendered  it  necessary  for  ascending  vessels  to  have 
much  additional  towage  power,  and  those  descending  lost  steerage  way,  conae- 
quently  there  was  frequently  experienced  so  much  difBculty  in  large  vefiBeb 
passing  each  other  as  often  led  to  delays,  and  sometimes  serious  collisions. 

At  periods  of  low  water  in  the  river  this  supply  could  not  be  maintained, 
so  that  the  mills  had  to  be  restricted,  and  the  interests  of  navigation,  at  such 
times,  it  is  to  be  feared  were  not  always  kept  fully  in  view. 

A  lively  recollection  of  these  02currences,  no  doubt,  operated  forcibly  on  thoM 
directly  interested  in  vessels,  as  well  as  those  connected  with  water  power,  and 
induced  some  of  them  to  be  strongly  in  favor  of  two  canals,  one  ostensibly  for 
large  vessels,  the  other  for  small  craft ;  but,  in  reidity,  one  for  navigation  and 
another  for  water  power. 

But,  whatever  the  object  of  these  recommendations  may  have  been,  tbs 
solicitude  of  those  making  them  could  scarcely  be  expected  to  equal  that  of  thoes 
interested,  or  desirous  of  being  interested,  in  the  lands  in  that  vicinity,  whs 
appear  to  have  had  notions  of  a  peculiar  nature  on  this  subject. 

The  long  stretch  of  low  ground  on  the  north-east  side  of  the  present  canal, 
known  as  the  Lachine  Swamp,  led  to  the  impression  that  a  new  channel  coali 
lbs  made  through  ic  to  better  advantage  than  to  enlarge  the  old  one,  whisk 
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Uaoed  some  of  a  speculative  turn  of  mind  to  invest  at  high  rates  in  this  pro* 
fertjr,  although  it  had  previously  been  considered  o|  comparatively  little  value. 

An  authority  having  been  granted  for  the  necessar}^  expenditure  to  construct 
a  caoal  adapted  to  the  enlarged  scale  of  navigation  (various  lines  for  which  had 
kb&i  previously  surveyed),  it  became  necessary  to  examine  all  the  projected 
■ohemei  carefully  before  a  plan  could  be  recommended  for  adoption. 

On  looking  closely  into  matters  connected  with  the  Lachine  Swamp  line,  the 
■mterial,  for  a  stretch  of  fully  half  a  mile,  was  found  to  be  muck  from  5  to  9  feet 
in  depth  below  the  bottom  line  for  the  canal,  all  of  which  would  have  to  be 
fmoTed  in  order  to  form  banks,  without  the  slightest  probability  of  finding  the 
bottom  of  a  retentive  nature,  inasmuch  as  it  seemed  not  unlikely  to  be  similar  to 
like  adjoining  rock,  full  of  seams  and  fissures  such  as  would  allow  the  canal  water 
to 


There  would  be,  therefore,  not  only  great  difficulty  in  getting  through  this 
water-cliaTged  swamp,  but  strong  probability,  in  both  the  low  and  high  parts  ol 
i^  of  leakage,  and,  consequently,  damages  to  adjoining  property. 

It  was  also  found  that  no  suitable  material,  for  a  water-tight  bank,  could  be 
Attained  within  a  long  distance  of  the  place  where  it  would  be  required. 

On  considering  all  the  known  circumstances,  it  was  then,  as  now,  believed 
Aat  leas  risk  would  be  incurred,  and  less  outlay  required,  to  enlarge  the  old  canal 
Aan  to  form  a  new  line  through  the  low  ground  above  mentioned. 

The  advantages  of  a  large  channel  over  a  small  one  are  well  known  to  those 
aoq[iiainted  with  the  movements  of  vessels,  still  it  may  be  stated,  as  done  on  a 
fonner  occasion,  that  recognized  authorities  represent,  no  doubt  correctly,  that 
lesiatance  rapidly  increases  as  the  channel  diminishes  below  about  six  and  a  half 
times  the  sectional  area  of  that  of  the  vessel  passing  through  it,  thus  leading 
to  the  conclusion  that  the  interests  of  navigation  would  be  better  consulted  by 
applying  the  money  towards  the  enlargement  of  the  old  canal,  rather  than  to 
attempt  making  a  new  and  very  doubtful  line. 

The  question  that  next  presented  itself  in  connection  with  the  enlargement, 
was  thp  entrance  at  Lachine,  for  the  reason  that  the  greater  part  of  the  present 
iokt  was  known  to  have  been  formed  through  a  rock  shoal  for  its  full  width, 
about  100  feet,  and  to  a  depth  adapted  t)  the  passage  of  vessels  of  9  feet  draught 
at  what  was  at  the  time  understood  to  be  low  water.  But  the  depth  in  reality 
at  aoch  times  is  scarcely  sufficient  to  enable  vessels  to  enter  freely,  even  after  the 
kright  of  the  water  has  been  permanently  increased  fully  six  inches,  by  an 
Mlenbion  upwards  of  the  outer  or  river  pier. 
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It  will  therefore  be  quite  evident  that  this  channel  could  not  be  enlarged  to 
the  width  required,  or  sunk  to  the  depth  necessary  at  low  water,  without  serious 
interference  with  the  navigation. 

As  the  latter  could  not  consistently  be  entertained,  various  lines  and  places 
were  examined  with  a  view  of  enabling  a  decision  to  be  arrived  at,  viz  : — Leish- 
man's  Point,  near  the  place  where  the  Lachine  railway  wharf  is  situated,  the 
landward  side  of  the  present  basin  at  Lachine,  and  along  the  south-easterly  or 
river  side  of  the  channel  now  in  use. 

After  looking  into  the  matter  fully,  the  lat'er  place  was  believed  to  possess 
many  advantages  and  have  comparatively  few  objections.  It  was  therefore 
recommended  as  the  best  place  that  could  be  selected  in  that  vicinity,  especially 
as  the  works  connected  with  its  formation  and  construction  could  all  be  carried 
out  without  interruption  to  the  traffic  of  the  present  canal. 
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The  design,  when  carried  out,  will  embrace  an  area  of  48  acres,  20  of  which 
will  be  basin  space,  and  a  channel-way  of  200  feet  in  width  will  occupy  about 
28  acres.  A  large  part  ot  this  space  is  naturally  of  the  full  depth  required  for  the 
enlarged  scale  of  navigation. 

To  obtain  this  additional  harbor  accommodation,  no  obtrusion  on  private 
property  was  necessary  except  for  a  short  distance  at  the  place  where  the  new 
basin  and  canal  connect. 

These  and  other  known  matters,  bearing  directly  on  the  question  of  the 
enlarged  scale  of  navigation  authorized,  led  to  the  conclusion  that  the  object 
could  be  best  accomplished  by  the  selection  of  an  entrance  at  the  place  above 
mentioned,  and  that  the  reach  between  the  guard  lock  and  Cote  St.  Paul  should 
be  made  to  a  mean  width  of  150  feet,  or  to  a  sectional  area  of  1,950  square 
feet,  whioh  is  about  one-fifth  greater  than  that  authorized  for  the  other  canals. 

From  Cote  St.  Paul  Lock  downward  to  Wellington  Street  Bridge,  the 
water-way,  it  was  thought,  should  be  increased  to  a  mean  width  of  200  feet,  and 
protected  by  side  walls,  constructed  in  the  manner  subsequently  described. 

For  many  years,  the  basin  and  wharf  accommodation  at  Montreal  was  found 
to  be  quite  inadequate  to  the  requirements,  on  the  early  evidences  of  which  the 
Government  purchased,  in  1852,  about  fifty  acres  of  land  from  the  Seminary  of 
St.  Sulpice  for  these  and  other  purposes  connected  with  the  canal;  but  no 
permanent  use  was  made  of  the  land  until  the  works  of  enlargement  were 
undertaken. 
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It  was  also  long  found  that  delays  were  frequent  at  the  two  lower  locks  on 
the  canal,  occasioned  at  times  by  locking  up  vessels  from  the  harbor  and  their 
^rly  return  without  proceeding  further  west  than  some  place  in  the  Montreal 


This,  amongst  other  matters,  shewed  the  necessity  of  having  another  outlet, 
a  fact  that  was  often  urged  by  those  interested  in  vessel  property,  and  occasionally 
re/erred  to  in  the  annual  reports  of  the  Department. 

These  various  questions  were  kept  in  view  when  considering  the  question 
of  enlargement,  and  the  plans  beheved  to  be  best  adapted  to  all  the  circumstances 
and  the  requirements  were  recommended. 

The  line  ot  the  old  canal,  continued  downwards,  had  long  been  looked  upon 
as  the  best  position  and  direction  for  the  new  entrance  channel,  there  being  in 
reality  no  other  eligible  place  in  that  locality  where  a  sufficient  space  could  be 
obtained  for  vessels  to  pass  each  other  between  the  locks. 

In  connection  with  the  foregoing  general  remarks  it  may  be  stated  that  new 
locks  have  been  constructed  in  every  case  nearly  opposite  the  old  ones,  all  of 
which  are  270  feet  long  between  the  gates  and  45  feet  wide,  and,  together  with 
all  permanent  structures  on  the  line,  are  arranged  for  a  depth  of  14  feet  on 
the  lock  silk,  except  the  walls  of  Wellington  Basin  and  the  two  lower  locks  and 
basin  between  them,  which  are  placed  at  a  depth  corresponding  to  18  feet  on  the 
lock  sills. 

For  the  purpose  of  enabling  the  works  to  be  placed  under  contract  and  tlie 
.si>j3|ii  nt  cting  of  the   operations,    the  line  was  divided   into  eleven 

■sections,  for  which  tenders  were  at  different  times  invited  by  public  advertise- 
ment, and  the  works  awarded  in  the  usual  way  to  the  lowest  tender. 

The  late  John  G.  Sippell,  Esq.,  superintending  engineer,  an  energetic, 
competent  and  reliable  officer,  was  placed  in  immediate  charge,  who,  with  two 
lesident  assistants,  H.  K.  Joslin  at  the  Montreal  end  of  the  line,  and  H.  H. 
Kilialy  at  Lachine,  conducted  the  general  business  in  a  judicious  and  creditable 
manner. 

Under  the  superintending  engineer  and  his  assistants,  inspectors  of  masoniy 
and  of  carpenters'  work  were  employed  during  the  time  such  services  were 
required,  and  in  special  cases  other  arrangements  were  made  for  the  satisfactory 
carrj'ing  out  of  the  undertaking. 
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Section  No.  1. 

This  section  extends  from  the  line  of  19  feet  of  water,  at  low  stages  of  the  rivejr 
in  the  Harbor  of  Montreal,  upwards  along  the  line  of  the  original  entrance  to  a. 
sufficient  distance  above  the  upper  wings  of  the  second  lock,  to  enable  the  piers- 
for  the  Mill  Street  road  bridge  and  regulating  weir  on  the  east  side  of  the  basin 
to  be  built. 

It  includes  the  formation  of  a  new  outlet  or  entrance  into  the  Harbor  of" 
Montreal,  on  the  wouth-east  or  river  side  of  the  one  leading  to  or  from  the  old 
tanal;  the  construction  of  two  lifl  locks,  placed  at  a  depth  to  have  18  feet  at 
low  water  on  the  sills  for  the  gates ;  the  formation  of  a  basin  between  these 
locks,  540  feet  long  and  240  feet  wide  at  the  upper  end  of  the  first  lock,  and  280 
feet  wide  at  the  lower  end  of  the  second  lock ;  forming  horizont'il  and  vertical 
recesses  for  a  guard  gate  at  the  upper  end  of  the  second  lock,  and  extending  the 
upper  wings  so  as  to  form  piers  and  abutments  for  a  swing  bridge  to  carry  the 
traffic  of  Mill  Street  road,  and  construct  a  regulating  weir,  with  a  raceway  Stouk 
it,  in  connection  with  the  south-east  dock  wall  above  the  bridge. 

The  upper  gate  quoins  of  the  new  entrance  lock  are  nearly  opposite  those 
•f  the  old  outlet  lock,  and  at  that  place  the  centre  lines  of  the  old  and  ne\r 
thannels  are  180  feet  apart^  and  at  the  heads  of  the  second  locks  the  respectire 
aentre  lines  are  100  feet  apart. 

The  piers  at  the  outlet  are  of  crib  work,  on  which  a  continuous  super- 
structure of  pine  timber  has  been  built,  and  well  secured  throughout,  and  the^ 
whole  filled  with  ballast. 

All  the  masonry  of  the  locks,  dock  walls,  bridge  abutments  and  weir,, 
•onsists  of  an  approved  class  of  limestone,  prepared  for  the  respective  places,  and 
laid  throughout  in  hydraulic  cement  mortar,  as  provided  for  in  the  contract. 
(See  Appendix  No.  35.) 

In  excavating  the  foundation  pit  for  the  outlet  lock,  a  good  deal  of  difficulty 
was  experienced  from  water  leaking  in  in  different  ways,  especially  through 
the  bank  adjoining  the  old  canal,  at  a  place  where  such  an  occurrence  was  least 
•xpected. 

The  bottom  of  the  pit  was  also  found  to  be  so  soft  that  it  became  necessary- 
to  drive  piles  for  a  considerable  distance  along  the  outer  sides  of  the  pit,  as  well 
as  along  in  line  of  the  face  sides  of  the  walls,  to  keep  the  material  in  place,  and 
be  able  to  remove  from  nine  to  twelve  inches  of  the  top  of  it  in  order  to  sul^sti^ 
tute  a  stratum  of  concrete  to  form  a  bearing  surface  for  the  foundation  timbers*. 
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Thero  was  also  much  difficulty  in  getting  the  necessary  sheet  piles  at  the 

■ire  sill  platforms  put  in  properly,  from  the  great  quantities  of  water  that 

fand  its  way  in  through  gravel  beds,  underlying  at  places  the  soft  material 

II  top. 

« 
Bot  the  troubles  were  still  more  perplexing  towards  the  lower  end  of  the 

fi^  vbere  it  was,  at  one  time,  thought  an  entire  foundation  of  bearing  piles  would 

kre  to  be  formed,  which,  at  that  time,  late  in  September,  could  not  have  been 

iae  that  season. 

Oq  farther  con'^ideration,  it  was,  however,  decided  to  drive  a  transvei*se  range 
tf  pfl€8  a  few  feet  below  the  line  of  the  mitre  sill  platform,  and  another  a  short 
&tanoe  below  the  lower  end  of  the  lock,  and  to  remove,  foF  a  depth  of  2^  feet^ 
ik  whole  of  the  soft  material  between  them,  then  level  up  the  entire  space  to 
k  height  required  for  the  floor  timbers  with  concrete. 

This  plan  was  successfully  carried  out,  hence  there  is  good  reason  to  believe 
ibtftB  the  soft  material  has  been  fully  confined,  the  contemplated  object  may  be 
looked  upon  as  practically  accomplished. 

Before  undertaking  this  work,  it  was  apprehended  that  there  would  be  ait 
■WBoal  quantity  of  water,  and  other  difficulties  to  contend  with  when  preparing 
te  foundation  of  this  lock ;  but  it  is  only  fair  to  state  that,  although  the  leakage 
« airhole 'did  not  exceed  what  was  expected,  it  entered  the  pit  in  a  difierent 
^7>  and  the  material  of  the  actual  bottom  turned  out  to  be  of  a  nature  unlike 
^  was  anticipated. 

At  the  same  time,  reasonable  doubts  may  be  entertained  whether  the 
^tereats  of  the  works  were  consulted — in  whatever  way  those  of  the  contractora 
•ay  have  been  benefitted — by  conveying  the  water  from  the  upper  parts  of  the 
•chon  to  the  lower  end  of  the  outlet  lock  before  removing  it  from  the  pit. 

It  should,  however,  bo  borne  in  mind  that  the  time  for  proceeding  with  the 
^cAs  on  the  lower  end  of  this  section  was  limited  by  the  high  water  of  the 
'i^w  to  ahout  four  or  five  months  in  the  year,,  and  that  the  pumps  and  other 
"•^^ry  equipments  had  all  to  be  removed  before  winter  set  in  and  replaced 
''^  operations  were  recommenced  the  following  season. 

Ihe  masonry  of  the  lower  lock  was  completed  in  October,  1878 ;  but  in  May, 
"wwwing,  it  was  found  that  the  ice  jam  during  the  preceding  winter  or  spring  had 
^^ced  a  large  part  of  the  coping,  all  of  which  had  to  be  t^ken  up,  relaiJ  and 
^^*^^^  by  vertical  rods  passed  down  through  it  into  the  wall  below^ 
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The  upper  or  second  lock  on  this  section  occupies  the  place  where  the  three 
<5ombined  locks  at  the  outlet  of  the  original  canal  were  situated,  the  foundation 
of  the  lower  one  of  which  was  nearly  on  the  same  level  as  that  of  the  new  struc- 
ture ;  but  the  bottom  of  the  centre  lock  was  about  eight  feet  higher.  The  side 
lines  of  the  new  and  original  locks  are  nearly  parallel  to  each  other ;  the  new- 
north  wall  is  10  feet  thick,  for  which  an  off-set  was  made.  For  the  most  part, 
the  old  side  wall  was  left  undisturbed,  and,  where  necessary,  it  was  properly 
under-pinned  and  otherwise  secured. 

On  excavating:  the  lower  part  of  the  foundation  of  this  lock  to  the  depth 
required  for  the  floor  timbers,  the  bottom  for  the  entire  width  and  fully  two- 
thirds  of  its  length  was  found  to  be  of  a  soft  nature,  such  as  rendered  it  necessary 
to  remove  the  whole  surface  material  for  a  depth  of  from  6  to  21  inches,  and  to 
substitute  for  it  a  stratum  of  concrete  of  sufficient  depth  to  form  an  uniform 
bearing  for  the  foundation  timbers.  Concrete  was  also  used  as  a  bottom  covering 
for  some  distance  above  and  below  the  lock,  in  the  sheet  pile  trenches,  and 
between  the  timbers  in  the  chamber,  etc. 

It  may  here  be  stated  that  to  get  the  north  wall  of  the  basin,  between  the 
first  and  the  second  locks,  in  one  continuous  straight  line,  it  was  necessary  to 
remove  a  considerable  extent  of  old  crib  work  that  had  been  built  in  connection 
with  the  former  entrance  channel. 

This  is  mentioned,  not  so  much  from  its  actual  importance,  as  from  the  fact 
that  it  forms  one  of  the  items  of  a  claim  made  by  the  contractors. 

The  piers  at  the  entrance  to  Montreal  Harbor,  the  two  lift  locks,  the  inter- 
mediate basin  and  dock  walls,  bridge  piers,  regulating  weir  and  raceway  from  it 
to  the  river,  the  macadamized  roads  on  both  sides  of  the  lower  basin,  the  water- 
tables  between  the  new  locks  and  basins,  the  pitched  stone  facing  to  the 
banks  on  the  south  or  river  side,  are  completed,  as  well  as  all  the  other  works 
described  in  Appendix  No.  35. 

Section  No.  2. 

In  this  section  is  comprised  all  the  works  connected  with  the  excavation  or 
dredging  necessary  to  make,  what  is  called.  Basin  No.  2  an  uniform  depth  of 
four  feet  below  the  top  of  the  lower  mitre  siU  ^f  the  third  lock,  from  a  point 
near  Wellington  Street  Bridge  to  about  the  head  of  the  second  lock;  enlarging 
the  basin  by  the  removal  of  a  triangular  point  of  land  that  projected  north  of 
the  road  between  Wellington  Street  Bridge  and  the  weir  at  Tate's  Dock  ;  the 
deepening  of  this  entire   space,  and   forming  a  channel   way  19  feet  in  depth 
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fi«D  the  head  of  the  s(  cond  lock  up  to  Wellington  Basin.  The  whole  of  the 
iiitenal  excavated  to  be  disposed  of  without  passing  through  any  of  the  canal 
kb,  or  in  any  way  obstructing  or  interfering  with  the  passage  of  vessels. 

In  it  is  also  included  the  formation  of  Wellington  Basin,  which  is  1,250  feet 
long,  225  feet  wide,  and  has  a  depth  of  19  feet  below  the  surface  level  of  the 
adjoming  part  of  the  canal ;  construction  of  dock  walls  of  masonry  laid  in 
ijdiaulic  cement  mortar  on  three  of  its  sides,  wharves,  sewer  for  drainage,  etc. 
See  Appendix  No.  36.) 

All  the  works  comprised  in  the  contract  for  this  section  are  completed,  with 
lie  exception  of  levelling  the  bottom  at  several  places  in  the  deep  channel 
IkroQgh  Basin  No.  2. 

The  contractors,  when  proceeding  with  the  enlargement  at  the  south-west 
end  of  this  basin — in  September,  1876 — being  desirous  of  doing  all  the  work 
they  could  before  the  close  of  the  season,  diminished  the  bank  80  much  as  led  to 
*  breach,  which  resulted  in  filling  Wellington  Basin  earlier  than  anticipated. 

Attention  is  drawn  to  this  from  the  fact  of  the  contractors  having  presented 
a  chum  for  injury  done  to  their  plant,  detention  and  expenses  caused  by  the 
flooding  of  the  basin,  although  it  appears  to  have  been  occasioned  by  themselves 
after  they  had  been  not  only  cautioned,  but  directed  not  to  weaken  the  bank. 
fSee  Appendix  No.  42.) 

Sections  Nos.  1  and  2  were  originally  let  separately.     Section  No.  1  was 

awarded  to  A.  P.  Macdonald  &  Co.,  and  a  contract  made  with  them  in  September 
1^3.  Section  No.  2  was  awarded  to  Messrs.  Lemay  &  Bowie,  and  a  contract  made 
with  them  in  October,  1873 ;  but  the  latter  soon  aiterwards  disposed  of  their 
interest  to  their  neighbor  contractors,  A.  P.  Macdonald  &  Co.,  who  ultimately 
"Wild  it  desirable  to  invite  assistance  to  enable  them  to  carry  out  the  under- 
taking. 

On  application  to  the  Department,  and  after  full  explanations  were  given 
tie  original  agreements  for   both  sections  were  cancelled,  and  a  new  contract 
Jnadein  March,  1875,  with  James  Worthington  &  Co.,  at  the  same  rates  and 
pnces,  respectively,  as  in  the  first  contracts. 

Under  this  firm  the  works  have  been  carried  on  until  they  are  nearly,  if  not 
altogether,  completed. 

The  payments  made  upon  both  sections  up  to  the  31st  December,  1879, 
ittount  in  the  aggregate  to  the  sum  of  $1,036,800. 
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Section  No.  3. 

The  works  comprised  in  this  section  were  of  a  varied  and  extensive  nature; 
the  execution  of  some  of  which  was  attended  with  unusual  difficulty,  requiring 
all  the  practical  knowledge  and  energy  of  the  persons  upon  whom  devolved  the 
actual  carrjring  out  of  the  undertaking.  The  original  contractors  at  the  outset 
Bub-let  the  whole,  a  matter,  it  is  to  be  hoped,  that  was  of  advantage  to  themselves, 
as  it  was  not  found  to  be  of  any  known  loss  to  the  works  or  parties  connected 
with  them. 

It  extends  from  a  short  distance  below  Wellington  Street  Bridge  to  about 
700  feet  above  the  3rd  or  St.  Gabriel  Lock,  a  distance  of  fully  three-quarters  oi 
a  mile. 

Within  these  limits  are  embraced  the  construction  of  piers  and  abutments 
for  a  new  swing  bridge  at  Wellington  Street ;  the  enlargement  of  the  channel  to 
a  mean  width  of  200  feet ;  building  dock  walls  along  the  sides  of  it ;  the  bottom 
to  be  sunk  to  13  feet  and  the  side  walls  laid  at  15^  feet  below  the  regular  water 
line  ;  the  construction  of  a  new  liit  lock  on  the  north  side  of  the  old  one  at  St 
Qabriel,  forming  a  regulating  weir  and  raceway  between  the  new  structure  and 
mill  property  on  the  north  side  ;  building  bridge  piers  and  abutments  ;  taking 
down  part  of  the  walls  of  the  old  lock  and  rebuilding  it  with  •  new  stone,  etc. 
(See  Appendix  No.  38.) 

All  the  works  included  in  the  contract  are  completed  with  the  exception  rf 
the  upper  part  of  the  masonry  connected  with  the  swing  bridge  at  St.  Gabriel 
Lock,  the  stones  for  which  have  been  provided. 

In  order  to  enable  the  operations  connected  with  the  enlargement  on  this 
and  other  parts  of  the  line  to  be  carried  on,  the  water  was  drawn  out  of  the 
«anal,  as  fully  as  circumstances  would  permit,  in  December,  1876,  and  not  agaia 
let  in  until  about  the  4th  May,  1877 ;  it  was  again  emptied  in  December,  187Tr 
and  the  supply  out  off  until  4th  May,  1878,  and  in  the  winter  of  1878-79,  it  was, 
for  the  third  time,  emptied  to  allow  the  bottoming  through  the  rock  cut,  and 
tome  of  the  principal  structures  to  be  completed. 

During  the  three  winters  that  the  water  was  kept  out  of  the  canal,  the 
works  were  urged  forward  as  expeditiously  as  possible;  somo  of  them  doubtless 
to  less  advantage  than  if  the  roads  and  weather  had  b<^en  favorable. 

It  is  true  that  the  line  of  the  enlargement,  at  the  lower  end  of  the  section, 
admitted  of  excavating  an  independent  trench  to  the  required  depth,  and  of 
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bdidiDg  a  part  of  the  dock  walls  in  sammer^  but  the  quantity  was  comparatively 
suU  and  the  circumstances  rather  unfavorable  ;  at  all  other  places^  the  masonry 
ns  what  may  be  called  winter  work^  except  that  connected  with  the  new  lock 
isd  regulating  weir. 

It  may  here  be  stated  that  the  foundations  of  the  dock  walls  are  sunk  ISi^ 
kt  below  the  level  of  the  reach  in  which  they  are  situated,  so  that  the  channel, 
wiu'efa  is  now  13  feet  deep,  can  be  made  of  a  depth  corresponding  to  14  feet  on 
tk  mitre  sills  of  the  3rd  and  4th  locks  when  required. 

This  section  being  wholly  in  the  City  of  Montreal,  where  only  a  small  extent 
4  canal  land,  at  two  different  places,  could  be  used  for  spoil  ground,  one  on  th« 
aoath  side  of  the  canal  near  the  lower  end  of  the  section,  the  other  on  the  north 
side  near  the  middle  of  it.  Under  the  circumstances  it  was  decided  to  allow  the 
«mtraetors  to  make  the  best  arrangements  they  could,  with  the  adjoining 
propiietors,  to  raise  the  low  ground  in  the  vicinity  ;  otherwise  to  deposit  all  the 
iDateiial  at  the  places  above  mentioned,  by  raising  the  banks  to  such  a  height 
«  may  be  necessary  to  enable  this  to  be  done. 

Traffic  on  the  canal  having  been  unusually  slack  for  a  portion  of  the  tim« 
that  the  works  were  in  progress,  the  contractors  were  allowed  to  take  part  of  th» 
diedged  material  through  the  lower  locks  in  scows,  which  is  understood  to  bav» 
l)een  carried  some  distance  below  the  city  and  dumped  in  deep  water ;  a  part  waa 
^  taken  to  Lachine.  It  is  estimated  that  about  two-fifths  of  the  material 
dredged  was  deposited  in  ihe  river^  one-fifth  of  the  excavation  was  placed  on 
priY4te  property,  and  the  balance  deposited  on  the  spoil  ground  set  apart  for 
^purpose. 

On  taking  dowQ  the  upper  part  of  the  side  walls  of  the  3rd  or  St  Gabriel 
I«ck,  they  were  found  to  be  in  a  very  bad  condition,  the  vertical  joints  generally, 
uid  in  some  cases  the  horizontal  joints,  were  nearly  empty.  The  stones  wera 
>i^tered,  apparently  by  frost,  especially  at  and  for  a  short  distance  above  thtt 
water  line  of  the  lower  reach. 

The  apron  below  the  lower  gates  was  completely  undermined,  and  the  foun- 
^ons  of  the  wings  were  beginning  to  be  scoured  out,  so  that,  to  render  tb* 
whole  secure,  a  great  deal  more  work  had  to  be  done  than  anticipated. 

The  lower  north  wing  of  the  lock  had  to  be  taken  down  to  the  foundation, 
*^pecially  all  that  part  of  it  that  projected  beyond  the  rear  side  line ;  and  below 
fte  range  of  the  apron  or  lower  part  of  the  floor,  the  seat  for  the  east  side  of  ih% 
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centre  retaininor  wall  had  to  be  sunk  to  a  depth  corresponding  to  that  of  the  neii 
structure. 

With  a  view  of  enabling  the  new  lock  to  be  constructed  at  a  favorable 
season,  a  concrete  wall,  three  feet  thick,  was  formed  along  the  back  or  north  side 
of  the  old  lock,  understood  to  have  been  comfnenced  at  the  depth  of  5  feet  below 
the  bottom  of  that  structure,  and  carried  up  to  at  least  eighteen  inches  over  the 
line  between  the  old  and  new  parts  of  the  side  wall. 

The  precautions  taken  to  guard  against  leakage  were  not,  however,  for  a 
time  quite  successful,  as  the  water  from  the  lock  found  its  way  either  under, 
through  or  over  the  concrete  to  an  extent  that,  for  a  time,  was  quite  alarming. 
It  was,  however,  stopped  sufficiently  to  enable  the  works  to  be  carried  on  advan^ 
tageously  after  driving  a  range  of  piles  along  in  rear  of  part  of  the  north  side  of  the 
wall,  and  filling  the  intermediate  space  with  concrete ;  but  to  get  this  done  the 
line  of  the  new  structure  had  to  be  moved  a  few  feet  farther  to  the  north  than 
originally  intended. 

As  the  new  lock  occupies  the  place  where  the  regulating  weir  for  the  old 
canal  stood,  the  raceways  to  and  from  it  had  to  be  closed  before  the  lock  pit 
could  be  laid  dry. 

This  rendered  the  construction  ot  a  temporary  weir  and  raceway  on  the 
south  side  of  the  canal  necessary,  the  works  connected  with  which,  being  of  a 
peculiar  nature,  were  not  embraced  in  the  contract,  but  were  entrusted  to  the 
managcihent  of  the  canal  superintendent,  who  accomplished  the  object  in  an 
economical  and  satisfactory  manner. 

Authority  having  been  granted  for  the  widening,  deepening  and  improvement 
of  the  water-way  on  t^e  north-west  side  of  the  island  above  St.  Gabriel  Lock, 
arrangements  were  made  in  January,  1879,  to  have  the  work  done,  which,,  there 
is  every  reason  to  believe,  will  be  found  of  great  service  to  the  locality. 

In  1871,  the  Grand  Trunk  Railway  Company  constructed  a  bridge  over  the 
Lachine  Canal,  in  line  of  Wellington  Street,  Montreal,  under  certain  conditions  as 
to  its  being  adapted  to  both  railway  and  ordinary  traffic.  It  was  built  according 
to  a  design  submitted  by  the  Company,  and  was  a  large,  heavy  structure,  that 
required  a  steam  engine  to  move  it  In  the  autumn  of  1878,  it  was  reported  by 
the  officers  of  both  the  Railway  Company  and  those  of  the  Department  that  the^ 
bridge  was  then  in  a  condition  that  it  required  such  repairs  as  to  practically 
mean  re-building  (it  had  then  been  in  use  for  about  8  years). 
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The  necessity  of  so  large  an  expenditure  to  secure  the  efficiency  of  the  old 
:ture,  together  with  the  known  inconvenience  arising  from  the  use  of  it,  and 
general  dissatisfaction  that  reasonably  prevailed  in  relation  to  it,  led  to  the 
lioa  of  at  once  constructing  an  independent  bridge  for  ordinary  traffic.  This 
was  immediately  communicated  to  the  General  Manager  of  th^e  Grand  Trunk 
Iway,  in  order  that  the  Company  might  prepare  for  building  an  independent 
tore  of  the  kind  required  for  their  own  special  service. 

After  some  discussion  on  the  subject  of  the  bridge,  and  the  liability  of  the 

ipany  and  of  this  Department  in  connection  therewith,  it  was  ultimately 

led  that  the  Company  should  remove  the  bridge  then  in  use,  and  build  a  new 

solely  for  railway  service,  this  Department  to  build  the  piers  and 

itm^ts  for  both  bridges,  an  arrangement  Chat  was  agreed  to  and  acted  upon 

good  faifh  by  J.  Hickson,  Esq.,  General  Manager  of  the  Grand  Trunk  Railway 

ipany. 

At  this  place,  as  in  other  cases  where  there  are  sepi^rate  or  detached  bridges,, 
water-way  of  the  canal  is  in  four  divisions,  the  two  centre  ones  of  which  are 
itended  to  be  used  for  the  navigable  channels,  the  one  on  the  northerly  side  for 
'est^ard-bound  vessels,  and  that  on  the  southerly  side  for  those  eastward  bound. 

The  seat,  pivot  and  rest  piers,  as  well  as  the  abutments  of  the  bridges  for 
Wi  the  street  traffic  and  that  for  the  railway,  are  of  block  stone  masonry  with 
iflngitudinal  openings  through  the  pivot  and  rest  piers.  1  he  intermediate  longi- 
tadnal  spaces  between  the  respective  ranges  of  piers  ai-e  of  crib  work,  through 
tUcL  a  continuous  water-way  is  formed  of  the  same  sectional  area  as  that  in  the 
■asoniy,  with  lateral  openings  for  the  purpose  of  diminishing  the  head  of  water 
iiised  by  vessels  when  passing. 

ArroDgements  have  also  been  made  for  the  protection  of  the  different  struc- 
te^.as  provided  for  in  the  specification  for  the  works  on  the  section.  (See 
Appendix  No.  38). 

In  order  to  carry  out  the  plan  of  having  two  bridges  at  the  Wellington 
8*wet  crossing  of  the  canal,  it  became  neces'«try  to  widen  the  street  on  the  west- 
■4?,  and  this  could  only  be  done  by  filling  up  a  small  basin  adjoining  the  canal, 
wjnnonly  called  the  Wood  Basin,  it  being  used  only  for  the  purpose  of  landing 

fetood. 

This  basin,  although  small,  was  at  one  time  quite  an  advantage  to  the 
•ogHxrhood,  but  of  late  years  it  was  found  to  be   rather  a  nuisance  thaa 

•fteiwife. 
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It  was  formed  when  the  first  enlargement  of  the  canal  was  in  progress^  <m 
land  purchased  for  that  purpose,  and,  although  there  is  a  street  between  the  bai^B 
;;ind  private  property,  some  parties  who  own  land  bounded  by  the  street  claim 
Kiamages  for  the  basin  having  been  filled  up.  * 

These  claims  have  been  strongly  urged  on  several  occasions ;  they  wen 
ultimately  referred  to  the  law  officers  of  the  crown,  who,  on  looking  into  tbi 
matter,  state  that  no  liability  attaches  to  the  Qovemment  for  filling  up  the  basift 
or  for  allied  damages  to  the  claimants'  property. 

Forming  a  greater  extent  of  basin  and  wharfage,  at  the  lower  terminus  of 
4;his  canal,  being  one  of  the  considerations  connected  with  the  enlai*gement>  it  is 
believed  proper  to  recapitulate  what  has  been  done  within  the  past  few  years  im 
^these  respects,  viz : — 

Between  the  1st  and  2nd  locks  there  is 600  lineal  feet  wharfage 

In  Wellington  Basin 2,625 

Basin  or  slips  above  Wellington  Street  crossing.  2,960 
North    and  south    sides  of  channel  between 

Wellington  Bridge  and  St  Gabriel  Lock..  3,600 


i€  ti 


Making 9,785 

The  old  wharfage  between  the  1st  lock  and  Wellington  Street,  taken  ae  a 
whole,  amounts  to  about  5,000  lineal  feet 

Hence,  there  is  now  14,785  lineal  feet  of  available  wharfage  between  tb* 
•outlet  of  the  canal  and  the  3rd  or  St  Gabriel  Lock. 

As  previously  stated,  all  the  works  embraced  in  the  contract  are  looked  upom 
4UI  completed  in  a  creditable  and  satisfactory  manner,  and  the  detailed  fiDAl 
estimate  of  them  is  now  in  course  of  preparation. 

The  payments  made  to  Messrs.  McNamee,  Gaherty  &  Frechette,  thecontrao- 
tors  for^this  section,  up  to  the  31st  December,  1879,  amount  in  the  aggregate  to 
<604,409.17. 

In  this  connection  it  may  be  stated  that  tenders  were  invited  for  furnishing 
the  materials,  preparing  and  fitting  up  the  superstructure  of  the  road  bridge  bM 
Wellington  Street  crossing,  and  the  work  was  awarded  in  February,  1879,  and  m 
oontract  subsequently  entered  into  at  certain  fixed  rates. 
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The  structure  is  formed  of  such  a  combination  of  wood  and  iron  as,  experience 
hs  led  to  the  belief,  would  best  meet  the  requirements,  necessary  for  a  bridge 
Gposed  to  all  the  risks,  of  a  line  of  navigation  used  by  a  large  class  of  vessels. 

At  all  those  plaees  liable  to  decay,  iron,  of  such  shapes,  and  scantling,  as  best 
adapted  to  the  circumstances,  have  been  freely  used,  and  wood  at  such  places  as 
cm  be  protected  from  the  influence  of  the  weather,  and  readily  renewed  in  case 
if  accident,  and  throughout,  eveiy  precaution  has  been  adopted  to  provide  for 
strength  and  durability.     (See  Appendix  No.  37.) 

The  'works  were  commenced  in  February,  1879,  and  the  whole  completed, 
udthe  bridge  in  satisfactory  working  order  by  the  Sth  day  ot  May,  following, 
when  a  settlement  in  full  was  made  with  the  contractor,  John  McDougall,  which 
in  the  aggregate  amounted  to  the  sum  of  $9,987.71. 

The  construction  of  a  bridge  above  the  2nd  lock  at  what  is  generally 
oiled  the  Mill  Street  crossing  of  the  canal,  was  advertised,  and  the  works 
Jso  awarded  in  February,  1879,  and  shortly  afterwards  a  contract  was  entered 
into  at  fifced  rates. 

This  bridge  is  of  similar  construction  to  the  one  above  mentioned,  and  is  fully 
iescribed  in  Appendix  No.  37.  It  was  completed  and  in  satisfactory  working 
order  by  the  5th  May  last,  when,  shortly  afterwards,  a  settlement  in  full  was 
Jnade  with  the  contractor,  Mr.  W.  P.  Bartley,  to  whom  the  sum  of  $7,927 
iw  paid. 

The  superstructures  of  both  these  bridges  were  built  under  the  general 
superintendence  of  Mr.  T.  B.  Townsend,  the  gentleman  who  matured  the  principal 
P*rts  of  the  design. 

Section  No.  4. 

The  works  on  this  section  are  completed,  and  the  contractors,  Messrs. 
Pitney  &  Doty,  have  been  settled  with  in  full.  The  whole  sum  paid  to  them 
*«^ount8  to  $255,879.14. 

This  part  of  the  enlargement  extended,  from  near  the  head  of  the  island 
above  St.  Gabriel  Lock,  westward  3,800  feet,  to  a  short  distance  above  the  Grand 
^^Tik  Railway  swing  bridge. 

It  comprised  the  enlargement  of  the  channel  to  a  mean  width  of  200  feet, 
and  lowering  the  bottom  to  an  uniform  depth  of  13  feet  below  the  water  line,  or 
^0  4  feet  below  the  top  of  the  lower  mitre  siU  of  the  old  lock  at  Cote  St.  Paul ; 
^<^g  the  inside  of  the  banks  with  pitched  stone,  laid  at  right  angles  to  the  face ; 
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the  removal  of  the  piers  and  abutments  of  two  swing  bridges,  and  the  constrai 
tion  of  others  adapted  to  the  respective  positions  and  circumstances;  alteratioi 
to  the  culvert  formerly  constructed  under  the  canal  for  passing  one  set  of  th 
mains  for  the  Montreal  Water  Works,  etc.     (See  Appendix  No.  39.) 

When  this  section  was  let,  the  lands  on  both  sides  of  the  canal  were  gem 
mlly  private  property,  and  as  it  was  considered  undesirable  to  purchase  land  at 
high  price  merely  for  the  purpose  of  using  it  for  spoil  ground,  it  was  stated  i; 
the  specification,  for  the  information  of  parties  tendering,  that  not  more  tha 
one-third  part  of  the  excavated  material  could  be  advantageously  placed  on  spoi 
ground  adjoining  the  canal.  The  other  two-thirds  of  the  quantity  would  hav 
to  be  placed  from  four  to  sixteen  hundred  feet  back  from  the  line  of  the  canal 
within  a  distance  of  one  mile  and  a  half  from  the  lower  end  of  the  section. 

Tenders  were  also  leceiveJ,  subject  to  the  condition  of  the  contractor  findlnj 
spoil  ground,  at  his  own  cost  and  expense,  for  all  the  excavated  material  othej 
than  that  required  to  make  up  the  banks  of  the  canal  to  the  necefsary  widtl 
and  height. 

This  system  was  found  to  be  a  complete  check  to  discussions  about  over- 
haul, bad  roads,  or  alleged  unforeseen  matters  of  that  kind.  The  contractors  were 
paid  the  prices  fixed  by  themselves  for  material  deposited  on  canal  property^ 
and  in  like  manner  when  they  found  the  spoil  ground  themselves. 

The  excavation  for  the  widening  of  the  channel  was  chiefly  on  the  south- 
east side  of  the  line,  where,  during  summer,  a  continuous  independent  cut  was 
formed  for  fully  one-half  the  length  of  the  section,  and'  to  the  full  depth  required 
for  the  foundation  of  the  wall  ;  but  in  the  course  of  making  it,  a  deep  muck  and 
peat  bed  was  met  with,  which  led  to  a  good  deal  of  expense,  trouble  and  anxiety, 
before  the  bank  over,  or  rather  through  it  was  looked  upon  as  safe.  There  wa* 
also  considerable  expense  incurred  in  preparing  a  seat  for  that  part  of  the  side 
wall,  through  the  muck  bed,  as  a  large  part  of  the  muck  had  to  be  renfoved  and 
the  place  filled  with  stone  before  the  wall  could  be  started.    • 

The  works  above  mentioned,  with  the  exception  of  dredging  operations  and 
the  providing  of  nfaterials,  were  all  that  could  be  done  during  the  summer  season 
to  carry  out  this  part  of  the  undertaking.  All  the  other  parts  of  the  works  had 
to  be  carried  on  in  the  winter  and  the  early  spring  months,  when  they  could  be 
got  at,  after  the  supply  was  shut  off  at  the  entrance  and  the  water  at  other 
places  withdrawn. 
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It  was  well  known  that  the  canal  could  not  be  laid  altogether  dry,  and  that 
H  times  water  was  liable  to  get  into  it  in  various  ways,  hence  provision  wad 
sdefor  forming  a  dam  at  both  ends  of  the  section,  one  at  the  upper  end  to 
fevent  water  passing  on  to,  or  cQming  from  Section  No.  5,  and  one  at  the  lower 
■i  to  guard  against  water  getting  oh  to,  or  coming  from  Section  No.  3.  The 
ttsiraction,  maintenance  and  removal  of  these  dams  was  to  be  embraced  in  the 
Uksam  for  unwatering  the  works. 

This  provision  was  made  in  the  specifications  for  all  the  sections  above  the 
tini  lock,  but  the  contractors,  instead  of  acting  up  to  it,  made  arrangementu 
Mongst  themselves  to  put  in  low  dams  between  the  sections,  thus  assuming  the 
ii  of  having  their  works  flooded  by  the  neglect  or  otherwise  of  those  on  othei 
}irt8  of  the  line. 

The  result  of  this  arrangement  was  especially  unfortunate  for  the  contractoiB 
A  Section  No.  4,  as  it  led  to  a  large  outlay  for  pumping,  besides  the  stoppage 
'their  works  for  a  considerable  time  at  what  wa?,  otherwise,  a  favorable  season 
^conducting  the  operations  advantageously. 

Id  order  to  obtain  the  necessaiy  width  of  water-way,  as  well  as  to  get  the 
*^ble  channels  at  the  (jfrand  Trunk  Railway  bridge  in  the  right  position,  it 
'^s  necessary  to  remove  the  old   abutments  and  pier  built  by  the  Railway 

pany,  and  to  construct  others  in  their  stead.  To  enable  this  to  be  done, 
*volved  the  necessity  of  forming  a  line  of  trestle  work,  on  which  the  railway 
«ffic  could  pass  during  the  time  that  the  removal  of  the  old  and  construction  of 
«  new  works  were  in  progress.  For  this,  together  with  girders  over  the  land- 
'Md  or  side  openings  of  ^  he  enlarged  water-way,  the  Grand  Trunk  Railway 
wmpany  was  paid,  on  a  special  arrangement,  the  sum  of  $*:J.OOO. 

This  work  had  to  be  done  hurriedly  under  very  unfavorable  circumstances, 
« roads  at  the  time  being  in  the  worst  possible  condition.  It  is,  however,  satis- 
■*>iy  to  be  able  to  state  that  the  acting  contractor,  Mr.  L.  Whitney,  was  quite 
•N  to  the  ennergency,  and,  throughout,  gave  his  undivided  attention  to  the 
^us  works,  evincing,  in  all  cases,  much  practical  knowledge  in  his  arrange- 
**it8,  and  energy  in  carrying  out  the  undertaking. 

Section  No.  5. 

This  section  is  situated  between  the  Grand  Trunk  Railway  swing  bridge 

*"  the  lower  factories  at  Cote  St.  Paul,  and  w  altogether  about  4,200  feet  in 

^t.   The  contract  for  it  comprises  the  enlargement  of  the  channel  to  a  mean 

of  200  feet,  and  lowering  the  bottom  to  a  depth  of  thirteen  feet,  or  ta 
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4  feet  below  the  top  of  the  mitre  sill  of  the  old  lock  at  C6te  St.  Paul ;  building 
protection  walls  of  pitched  stone,  laid  at  right  ancjles  to  the  face,  on  the  inside  line 
of  the  banks,  and  constructing  of  masonry  an  inverted  syphon  culvert  to  carry 
the  water  of  the  River  St.  Pierre  through  under  the  canal.     (See  Appendix 

No.  40.; 

The  greater  part  of  the  remarks,  relative  to  spoil  ground  in  connection  with 
Section  No.  4,  apply  equally  to  Section  No.  5,  that  is  to  say,  at  the  time  of  letting 
the  works  on  this  pai*t  of  the  enlargement,  the  lands  on  both  sides  of  the  canal 
were  generally  private  property,  it  was  therefore  considered  undesirable  to  pur- 
chase land  at  a  high  rate  solely  for  the  purpose  of  using  it  as  spoil  ground. 

Tenders  were  therefore  received  on  the  basis  of  the  contractor  finding  spoil 
ground  for  all  the  excavated  material  not  required  for  making  up  the  banks  of 
the  canal  to  the  necessary  height  and  width. 

Offers  were  also  invited  on  the  understanding  that  the  Department  would 
find  deposit  ground  for  all  the  material  excavated,  one-fourth  of  which  was  to  be 
placed  within  a  distance  of  from  SO  to  130  feet  .from  the  water  line  of  the 
enlarged  canal,  and  three-fourths  of  the  entire  quantity  placed  at  a  distance  of 
from  400  to  1,600  feet  from  the  water  line,  but  otherwise  within  the  limits  of 
the  section. 

In  the  specification  for  this  part  of  the  line,  as  well  as  for  those  parts  on 
both  sides  of  it,  provision  is  made  for  the  construction  of  a  dam  at  each  end  of 
the  section— one  at  the  upper  end  to  prevent  water  passing  on  to,  or  coming  from 
Section  No.  6,  and  one  at  the  lower  end  to  guard  against  water  passing  on  to,  or 
coming  from  Section  No.  4. 

The  formation  of  these  dams  was  therefore  no  doubt  included  in  the  bulk 
sum  tendered  for  unwatering  the  respective  works,  consequently  any  other 
arrangements  made  by  the  contractors  was  on  their  own  responsibility. 

At  the  lower  end  of  the  section,  the  water-way  was  widened  chiefly  on  the 
south  side,  and  at  the  upper  end  the  widening  was  wholly  on  the  north  side. 
When  proceeding  with  the  works  at  the  latter  place,  there  was  found  an  exten- 
sive bed  of  muck,  overlying  marl,  under  which  was  sofl  clay. 

The  muck  and  marl  was  removed,  in  short  stretches  at  a  time,  to  a  depth  of 
from  three  to  four  feet  below  canal  bottom,  and  the  place  filled  in  with  material 
imost  likely  to  form  a  proper  seat  for  the  bank  and  side  wall.  This  part  of  the 
work  was  done  in  summer,  and,  although  not  free  from  difficulty,  it  was  thea 
done  to  better  advantage  than  it  could  have  been  done  at  any  other  season. 
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The  construction  of  a  stone  culvert  with  three  arched  openings,  to  cany  thef 
of  the  River  St.  Pierre  through  under  the  canal,  on  this  section  was  a  work 
led  with  more  than  ordinary  trouble  ;  but  the  contractors  used  every  eifort 
fiecompllsh  the  contemplated  object,  and  ultimately  succeeded. 

To  enable  this  to  be  done,  they  felt  called  upon  to  build  a  shed  over  the 

part  of  the  trunk,  so  that  the  work  could  be  carried  on  advantageously 

tvinter.    This  course  made  certain  what,  otherwise,  would  have  been  a  little 

besides  it  insured  a  better  class  of  work.    It  seems,  therefore  only  fair 

at  least  part  of  the  Outlay  necessary  for  that  purpose  should  be  refunded  to 

^contractors  when  a  final  settlement  is  made. 

This  culvert  has  now  a  sectional  area  of  fully  78  square  feet,  which  is  con- 
kbly  more  than  the  old  one,  and  the  outlet  of  it  has  an  inclination  of  two 
>ntal  to  one  vertical.  These,  together  with  the  straightening  and 
Jiiing  of  the  old  channel  of  the  river  a  few  years  ago,  will  doubtless 
a  tendency  to  diminish;  to  some  extent,  the  height  of  the  water  during 
floods'in  the  future,  especially  when  there  is  a  free  discharge  for  the  water 
like  south-east  side. 

It  may  here  be  stated  that  the  class  of  wall  adopted,  for  the  facing  of  the 

hfiks  on  the  whole  of  the  reach  between  the  3rd  and  4th  locks,  admits  of  forming 

es,  when  required,  on  both  sides  of  the  chai;ineL     The  inclination  of  the 

will  allow  a  vessel  of  the  full  draught  to  be  within  5  feet  of  tne  water  line, 

by  far  the  greater  number  of  vessels  need  not  be  more  than  half  that  distance 

from  the  top  line  of  the  walL 

There  is  a  probability  that,  for  lumber  and  bulky  articles  of  that  kind 
irves  in  that  vicinity  may  yet  be  found  serviceable ;  provision  has,  therefore* 

made  that,  when  required,  they  can  be  leased  to  parties  desirous  of  obtaining 

accommodation.  There  would  be  little  or  no  objection  to  this,  so  far  as  navi- 
>n  is  concerned,  as  it  is  quite  probable  that,  ere  long,  nearly  all  vessels  pass- 
through  that  part  of  the  canal  will  use  steam  tu^  ;  consequently,  paths  for 

horses  wiU  cease  to  be  a  part  of  the  system. 

All  the  works  embraced  in  the  contract  for  this  section  have  been  completed, 
a  detailed  estimate  of  them  prepared,  but  a  final  settlement  has  not  yet 
made. 

The  contractor,  A.  'Jharlebois,  has  been  paid-up  to  the  31st  December,  1879, 
sum  of  $243,950. 
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Sections  Nos.  6  and  7. 

These  two  sections  form  one  contract,  which  embraces  the  enlargement  of 
about  one  mile  and  five-sixths  of  the  channel ;  the  construction  of  a  new  lift 
lock ;  taking  down  part  of  the  old  lock  and  rebuilding  it ;  constructing  piers  and 
abutments  lor  a  new  swing  bridge ;  forming  an  inverted  syphon  .culvert  of 
masonry  under  the  canal ;  making  protection  walls,  etc.     (See  Appendix  No.  41.) 

There  is  about  700  feet  of  Section  No.  6,  below  the  old  lock,  which,  like  all 
other  places  on  that  reach,  has  been  made  of  a  mean  width  of  200  feet ;  all  that 
part  of  Section  No.  6  above  the  lock  at  Cote  St.  Paul,  and  the  whole  of  Section 
No.  7,  have  been  made  of  a  mean  width  of  150  feet,  and  to  a  depth  of  four  and 
one-fifth  feet  below  the  mitre  sills  of  the  old  guard  lock  at  Lachine. 

The  land  in  the  vicinity  being  for  the  most  part  private  property,  the  con- 
tractors had  to  provide,  at  their  own  cost  and  expense,  nearly  all  the  service 
ground  they  required  for  the  purpose  of  placing  and  preparing  materials,  erection 
of  sheds,  storehouses  and  other  purposes. 

The  widening  of  the  channel  for  the  whole  length  of  Section  No.  6,  includ- 
ing ijie  seat  of  the  new  lock  and  approaches  to  it,  was  on  the  north-east  side  of 
the  old  line ;  at  the  lower  end  of  Sectio'n  No.  7,  it  was  also  on  the  north-east 
side,  but  at  other  places  the  increased  width  for  the  most  part  was  taken  off  tb^ 
south-west  side. 

The  spoil  ground  available  for  the  excavated  material,  after  making  up  tb« 
bank  at  the  lower  end  of  the  section,  was  represented  to  be  on  low  ground  near 
the  upper  end  of  Section  No.  7,  and  on  the  north-east  side  of  the  canal.  Con-» 
tractors  were,  however,  to  be  allowed  the  privilege  of  raising  the  land  of  adjoin- 
ing proprietors,  provided  satisfactory  arrangements  for  that  purpose  could  be 
made. 

It  was  also  stated  in  the  specification,  distributed  before  tenders  were 
received,  that  "  the  principal  part  of  the  excavation  on  the  section  will  be  clay, 
bat  a  part  of  it  is  of  a  hard  nature ;  rock  will,  however  be  found  below  the  lock 
at  a  height  a  little  over  the  bottom  line  of  the  present  canal,  and  at  many  places 
in  the  upper  reach  the  surface  of  the  rock  is  either  at,  or  a  little  below  the  level 
of  the  present  bottom,  but  it  generally  underlies  a  hard  class  of  material  com- 
posed of  clay,  gravel  and  boulder  stones,  firmly  cemented  together." 

When  deepening  the  channel  above  the  lock,  there  was  found  a  stretch,  a 
few  hundred  feet  in  length,  where  boulder  stones  were  large  and  numerous,  for 
the  removal  of  which  the  contractors  have  made  a  claim  representing  this  pari 
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}4  the  work  to  be  different  from  what  is  described  in  the  specification,  as  well  an 
fttrent  from  what  they  expected. 

Without  attempting  to  discuss  what  the  contractors'  expectations  were,  or 
Iwr  they  arrived  at  them,  or  their  interpretation  of  the  clause  above  quoted, 
imay  he  stated  that  the  boulder  stones  were,  no  doubt,  expensive  to  handle  and 
■move ;  still  they  were  quite  convenient  for  wall  building,  a  purpose  to  which 
lujy  of  them  were  applied.  • 

The  dredging  operations  for  the  deepening  and  enlargement  of  the  channel, 
vfcieh  were  at  first  looked  upon  as  rather  unsuccessful,  were  ultimately  found  to 
ttwer  a  good  purpose,  and  were  therefore  continued  until  near  the  completion 
d  the  andertaking. 

When  preparing  the  seat  for  the  bank,  on  the  north  side  of  the  canal  and 
fek,  part  of  the  work  was  found  to  be  of  a  troublesome  nature,  there  being  a 
Mch' of  black  muck  and  marl,  that  had  to  be  removed,  for  a  depth  of  from  ten 
t)  twelve  feet  below  canal  bottom,  and  suitable  material  selected  and  substituted 
fe  it,  so  as  to  form  a  firmer  and  less  porous  seat  for  the  bank  and  side  walls. 

On  taking  down  the  upper  part  of  the  side  walls  of  the  old  4th  lock,  they 
•ere  found  to  be  in  an  equally  bad  condition  as  described  for  those  of  the  3rd 
fcck;  the  vertical  joints  generally,  and  in  many  cases  the  horizontal  joints,  were 
itarly  empty ;  many  of  the  stones  were  in  several  pieces,  especially  the  quoins 
tod  courses  at  and  near  the  water  line  of  the  lower  reach. 

This  was  done  and  the  wall  rebuilt  between  the  closing  of  navigation  in 
December,  1876,  and  the  opening  of  it  the  following  spring,  and,  at  the  same 
6me,  a  concrete  wall,  three  feet  thick,  was  carried  up  in  rear  of  the  north  wall 
km  a  line  five  feet  below  the  bottom  of  the  old  structure  to  eighteen  inches 
•T€T  the  line  between  the  old  and  new  parts  of  the  side  wall.    . 

Notwithstanding  the  precautions  taken  to  guard  against  leakage,  there  was 
»Bch  difficulty  experienced  in  getting  in  the  foundation  of  the  new  structure 
iom  an  unexpected  stream  of  water  that  found  its  way  into  the  pit  at  and  above 
fte  breast  wall  of  the  old  lock.  ^ 

The  space  between  the  old  and  new  structures  had  to  be  increased  beyond 
tliat  was  originally  intended,  and  a  heavy  rubble  wall  built  with  a  view  of 
flitting  off  the  water,  all  of  which  had  the  effect  of  lessening  but  not  of  stopping 
fte  leakage,  which  continued  until  the  walls  of  the  new  lock  were  over  the 
'wttom  of  the  upper  reach. 
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The  lower  end  of  this  lock  is  on  a  rock  foundation,  but  the  upper  end  of  it 
is  on  clay,  and  throughout  a  bearing  surface  for  the  floor  timbers  and  mitre  sill 
platform  was  formed  of  concrete. 

The  whole  of  the  works  embraced  in  the  contract  for  these  sections  (des- 
cribed in  full  in  Appendix  No.  41),  have  been  completed,  and  the  detailed  final 
estimate  for  them  is  in  course  of  preparation. 

The  contractors  for  them,  Messrs.  William  Davis  &;  Sons,  have  been  paid  up 
to  the  31st  December,  1879,  the  sum  of  $544,500. 

It  may  here  be  stated  that  the  report  of  H.  K.  Joslin,  the  resident  a&sistant 
engineer  on  Sections  Nos.  1,  2,  3,  4,  5,  6  and  7  is  given  in  Appendix  No.  42.- 

Section  No.  8. 

The  contract  for  this  part  of  the  line  comprised  the  enlargement  of  the 
channel  for  a  distance  of  7,543  feet  to  a  mean  width  of  150  feet,  and  lowering 
the  bottom  to  13  feet  below  the  water  line,  or  to  the  depth  of  fully  four  and  one- 
seventh  feet*  below  the  top  of  the  mitre  sills  of  the  old  guard  lock  at  Lachine ; 
building  side  walls  and  otherwise  protecting  banks;  forming  towing  path; 
grading  berme  banks ;  cutting  side  ditches ;  building  culverts  where  required  for 
drainage ;  forming  a  roadway  along  the  south-east  side  of  the  canal,  etc.  (See 
Appendix  No.  43.) 

AH'  the  works  above  enumerated,  and  such  others  as  are  embraced  in  the 
contract  and  documents  appended  to  it,  are  completed,  and  a  detailed  estimate 
ot  them  is  now  in  course  of  preparation. 

It  may  here  be  stated  that  the  contractors  represent  that  at  certain  places 
on  this  section,  where  the  bottom  is  clay,  sand  or  material  other  than  rock,  they 
were  called  upon  to  excavate  seats  for  the  face  protection  of  the  banks,  fully  two 
feet  lower  than  the  general  bottom,  which  caused  them  much  additional  expense 
for  pumping ;  still  they  have  been  allowed  nothing  more  than  the  ordinary  rate 
for  the  quantity  of  material  removed. 

This  statement,  as  to  the  depth  of  the  seat  for  the  protection  walls,  is  quite 
likely  to  be  correct,  as  it  was  no  doubt  sunk  sufficiently  low  to  admit  of  deep- 
ening the  channel  for  the  passage  of  vessels  drawing  fourteen  feet  of  water,  when 
required. 

In  the  winter  of  li878-79  a  few  prominent  points  were  taken  off  the  inside 
line  of  the  north  bank,  for  the  purpose  of  widening  and  straightening  the  prism  ; 
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on  letting  in  the  water,  leaks  were  found  at  some  of  the  plaees  where  the 
of  tie  hank  had  been,  removed. 

To  stop  this,  a  puddle  wall  nearly  1,50©  feet  long  was  formed  in'  the  bank, 

a  trench  of  the  requisite  depth  and  dimensioiois  for  it  had  been  made.     This 

of  the  work  had  unavoidably  to  be  done  when  the  water  in  the  canal  was  at 

usual  height,  which  necessitated  a  considerable  outlay  for  pumping  and  other- 

unwatering  the  trench. 

The  contractors  for  this  section,  Messrs.  O'Brien,  Sullivan  &  Co.,  have  been 
dd  ap  to  the  31st  December,  1879,  the  sum  of  $316,100. 

Section  No.  \l 

This  was  the  first  section  placed  under  contract  on  the  upper  part  of  this 
I  anal,  but,  from  various  causes,  it  was  amongst  the  last  completed. 

It  is  about  6,000  feet  in  length,  including  nearly  all  that  part  of  the  line 
howvk  as  the  "  rock  cut." 

The  contract  for  it  comprised  the  enlargement  of  the  channel  to  a  mean 
ridth  of  130  feet,  and  to  a  depth  of  4  feet  below  the  top  of  the  lower  mitre  sill  of 
Ae  old  lock  at  Lachine;  building  side  walls  for  the  protection  of  the  banks; 
fcining  towing  path ;  grading  berme  banks ;  cutting  side  ditches ;  building  culverts 
rtere  required  for  drainage,  etc.     (S5e  Appendix  No.  44.) 

Tenders'  for  the  works  w^re  invited  by  public  advertisement,  which  were 
^ibsequently  awarded  to  John  Lyons  and  others,  who  entered  into  contract  in 
January,  1*876,  and  commenced  the  works  under  a  firm  called  John  Lyons  &  Co. 

The  rates  at  which  they  were  let  were  then  looked  upon  as  exceedingly  low, 
ttdthe  parties,  it  was  feared,  were  deficient  in  both  means  and  experience,  and 
otherwise  unsuited  for  carrying  on  such  an  undertaking. 

They  managed,  however,  to  move  along  all  the  following  summer,  and  until 
^wout  the  beginning  of  March,  1877,  when  the  helpless  derangement  of  their 
swnetary  affairs  led  to  a  complete  stoppage  of  the  operations.  For  about  two 
'Souths,  at  that  time,  nothing  was  done,  although  the  canal  was  empty  and  the 
*^n  unusually  favorable  for  conducting  such  operations.  It  is,  however,  only 
^rto  state  that  the  contractors,  towards  the  end  of  April,  that  year,  did  all  they 
^d  to  get  that  part  of  the  canal  r^dy  for  the  opening  of  navigation. 

Towards  the  autumn  of  1877,  it  was  represented  that  Messrs.  Lyons  &;  Co. 
^  niade  arrangements  with  a  practical  person  of  good  standing  to  carry  to 
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-completion  the  whole  of  the  works.  No  objections  were  made  nor  intended  tA 
be  made  to  that  arrangement,  so  long  as  the  works  were  expeditiously  aiM 
satisfactorily  executed. 

The  canal  was  again  emptied  in  December  of  that  year,  aflcr  which  tJ^ 
works  under  the  new  management  were  proceeded  with  in  a  manner  thai;  iK^sjt 
little  or  no  improvement  on  the  former  attempt,  and  about  the  middle  of  Marrcb 
1878,  John  Phelan,  with  whom  John  Lyons  &  Co.  had  made  the  agreement, 
absconded,  taking  with  him  the  bulk  of  the  amount  paid  on  the  Febixiary 
•estimate,  and  leaving  the  laborers  unpaid. 

It  was  then  represented  that  a  large  number  of  men  engaged  in  the  practical 
execution  of  an  important  public  work,  for  which  they  were  only  to  be  moder- 
ately remunerated,  had  been  imposed  upon  by  an  unprincipled  man,  who  Iiad 
attempted  to  rob  them  and  their  famiUes  of  the  money  they  had  honestly  earned  ; 
while  the  greater  number  of  them  were  poor  and  unable  to  assert  their  rights, 
even  if  their  employer  had  left  behind  him  any  available  property.  ^ 

Many  of  the  men  were  left  so  utterly  destitute  as  to  be  unable  to  proeura 
the  ordinary  necessaries  of  life  ;  still,  under  all  these  depressing  hardships,  they 
conducted  themselves  in  a  quiet,  peaceable  and  orderly  manner. 

There  being  then,  in  the  hands  of  the  Department,  the  amount  payable  for 
work  done  in  March  of  that  year  (1878),  together  with  part  of  the  retained  per- 
centage, it  was  decided  that  these  sums  shduld  be  applied  towards .  paying  the 
laborers. 

The  aggregate  amount  paid  at  that  time  was  $19,725.51. 

The  above  sum,  together  with  the  amount  paid  directly  to  John  Lyons  if 
Co.,  on  progress  estimates,  retained  percentage,  etc.,  up  to  the  31st  December, 
187»,  amounts  to  $162,170. 

It  is;  however,  probable  that  a  refund  to  the  Receiver-General  of  $274.40 
lihould  be  deducted  from  the  above  sum. 

In  the  spring  of  1878,  the  superintending  engineer,  the  late  John  G.  Sippell, 
v^as  authorized  to  have  all  .obstructions  removed  from  the  channel,  and  to  take 
the  course  necessary  to  put  this  part  of  the  line  in  a  condition  that  navigation 
could  be  opened  about  the  1st  of  May. 

At  the  same  time,  Mr.  Sippell  was  requested  to  direct  the  superintendent  of 
the  canal,  Mr.  Conway,  to  give  his  attention  to  some  of  those  matters,  which  h« 
did  in  his  usual  energetic  and  active  manner. 
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The  expenditure  for  labor,  tools^  pumping,  etc.,  for  this  purpose,  amounted  to 
[*e  sum  of  $9,486.35. 

The  contmctors  were  granted  the  most  favorable  consideration  that  could 
)iiab]y  be  extended  towards  them,  without  their  evincing  in  any  intelligible 
[way  their  ability  to  go  on  with  the  undertaking^.  It  was,  therefore,  decided  in 
liugust,  1878,  that  new  tenders  should  be  invited  by  public  advertisement,  for 
lie  completion  of  the  works,  but  they  were  not  awarded  until  November  of  that 
Ifear,  when  they  were  declared  to  Messrs.  Williamson,  Rodgers  &  Farrell,  with 
rhom  a  contract  was  shortly  afterwards  made  for  the  execution  and  completion 
otihe  whole  by  the  26th  day  of  April,  1879. 

This  firm  at  once  set  about  providing  the  necessary  equipment,  and  from 
the  oatset  shewed,  in  a  practical  way,  that  they  fully  understood  what  they  had 
to  do,  and  further  made  it  clear,  in  an  energetic  manner,  that  they  fully  intended 
to  carry  out  the  agreement  into  which  they  had  entered.  They  doubtless  labored 
onder* great  disadvantage  in  getting  the  work  so  late  in  the  season,  still  they 
sQcceeded  in  fully  effecting  the  object  of  finishing  all  the  under- water  work  in 
good  time  for  the  opening  of  navigation,  and  afterwards  completing  all  the 
^pper  works  in  a  creditable  and  satisfactory  manner. 

The  detailed  estimate  of  them  is  now  in  course  of  preparation,  which  will  be 
QnDsually  elaborate,  from  the  fact  of  two  different  sets  of  contractors  having 
gone  over  certain  parts  of  the  same  work. 

Me<Qrs.  Williamson,  Rodgers  &  Farrell  have  been  paid  for  the  work  done 
on  this  section  up  to  the  31st  December,  1879,  the  sum  of  $121,500. 


Section  No.  10. 

The  works  on  this  section  were  awarded  in  January,  1876,  and  the  same 
month  a  contract  was  entered  into  for  their  execution ;  they  were  completed  in 
the  6utnmer  of  1879,  and  a  detailed  estimate  of  them  is  now  being  prepared. 

This  part  of  the  line  is  a  new,  and,  for  the  most  part,  an  independent  cut 
situated  on  the  south  side  of  the  old  supply  race,  weir  and  old  entrance  lock  at 
Machine ;  it  is  fully  1,400  feet  in  length,  and  comprises  all  the  works  connected 
with  the  formation  of  a  channel-way  for  that  distance ;  the  construction  of  a 
Jicw  entrance  lock,  with  upper  wings  extended  to  form  abutments  for  a  swing 
bridge.  Provision  is  also  made  in  the  bottom  and  side  walls  for  a  guard  gate, 
which  is  to  occupy  a  horizontal  position  when  not  in  use.  It  also  includes  retain- 
iiJgand  side  walls,  culverts,  ditches,  etc.     (See  Appendix  JMo.  4«5.) 
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The  whole  of  this  section,  except  for  a  short  distance  at  the  lower  end,  was 

'  a  thorough  cut,  the  greater  part  of  the  material  excavated  from  which  was  hauled 

and  placed  on  the  river  side  of  the  entrance,  forming  a  bank  fully  30  feet  wide 

on  top  and  nearly  a  mile  in  length,  and  to  that  extent  giving  full  protection   to 

•the  pier  built  alongside  of  the  channel. 

All  the  lower  part  of  the  excavation  on  the  section  is  rock,  but  it  was  found 
to  be  generally  unsound,  and,  for  ordinary  building^  purposes,  of  au  inferior  kind. 
It  was,  therefore,  found  necessary  to  lay  a  foundation  of  timber  and  otherwise 
form  a  floor  for  the  chamber  and  other  parts  of  the  lock,  on  which  the  action  of 
the  water  in  filling  or  emptying  it  would  be  likely  to  have  little  or  no  injurious 
eflfect.  As  previously  stated,  all  the  works  comprised  in  this  contract  are  fully 
and  satisfactorily  completed,  on  ascount  of  which  Messrs.  Rodgers,  Kelly  *&  Co., 
the  contractors,  have  been  paid  up  to  the  31st  December,  1879,  the  sum  of 
$269,200. 

f 

Section  No.  11. 

Under  this  heading  is  comprised  all  the  works  connected  with  the  formation 
of  the  new  upper  entrance  channel  and  basin,  or  harbor  for  the  enlarged  canal. 

It  is  situated  on  the  south-eastern  or  river  side  of  the  entrance  to  the  old 
canal  at  Lachine,  and  is  formed  by  means  of  a  continuous  line  of  pier  work, 
about  one  mile  and  a  sixth  in  length,  alongside  of  which  a  channel  200  feet  in 
width  is  intended  to  be  sunk  uniformly  to  the  depth  of  0  feet  below  the  top  of 
the  mitre  sills  of  the  old  lock.  As  stated  in  a  preceding  part  of  this  paper,  the 
water  space  that  the  carrying  out  of  this  plan  renders  available,  is  about  forty- 
eight  acres  area^  of  which  a  channel- way  200  feet  in  width  will  occupy  about 
twenty-eight  acres,  and  twenty  acres  will  be  basin  space.  A  considerable  part  of 
this  space  is  naturally  of  the  full  depth  required,  but  for  a  distance  of  about  two- 
thirds  of  a  mile  outwards  from  the  .shore,  the  greater  part  of  the  channel  has  to 
be  more  or  less  deepened.  To  enable  this  to  be  done  in  the  usual  way,  this  part 
of  the  work  has  to  be  unwatered,  for  which  preparations  were  made  as  the  pier 
work  progressed,  and  such  other  arrangements  made  as  gives  every  reason  to 
believe  will  enable  the  design  to  be  fully  carried  out.     (See  Appendix  No.  46.) 

« 

The  whole  of  the  double  range  of  pier  work  on  that  part  intended  to  be 
made  water-tight,  together  with  the  cross  dam,  has  been  sunk,  and  the  chamber 
between  the  two  rangea  of  cribs,  in  both  cases,  has  been  filled  with  a  good  class 
material 
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The  30  feet  wide  paxt  of  the  crib  work  has  also  been  sunk,  the  ice  breaker 
at  the  upper  end  formed,  and  the  superstructure  has  been  put  on  the  upper  or 
outer  600  feet  ;  in  short,  the  whole  of  the  woodwork  of  the  main  line  of  the  pier 
is  in  place  except  one  closing  crib. 

The  range  of  crib  wOrk  alongside  of  the  old  pier  has  also  been  sunk,  and  the 
puddle  chamber  filled  up  as  far  as  the  service  cross  dam  put  in  by  the  contractors, 
which  is  about  mid-way  between  the  main  cross  dam  and  the  lower  end  of  the 
section.  It  was,  however,  found  that,  at  some  places  where  the  water  is^deep 
the  ranges  of  narrow  crib  work  are  apt  to  spread  from  the  weight  of  the  puddle, 
even  when  the  water  between  the  dams  is  only  partly  withdrawn,  especially 
where  the  inclination  of  the  bottom  is  outwards  from  the  line. 

To  prevent  this,  an  arrangement  was  made  with  the  contractors  to  have 
stones  piled  along  by  the  bottom  of  the  crib  work  at  places  where  there  were 
any  indications  of  movement,  which  has,  so  far,  been  successful,  and,  as  antici- 
pated, will  answer  the  purpose  quite  as  well,  if  not  better  than  to  have  made  the 
crib  work  wider  at  these  places. 

When  proceeding  with  the  deepening  of  those  parts  of  the  channel  opposite 
the  upper  entrance  of  the  present  canal,  and  at  other  places  where  the  rock  had 
to  be  loosened  by  under- water  blasting,  and  subsequently  removed  by  dredges, 
it  was  found  that  the  strong  oblique  currents  in  that  vicinity,  when  the  prelimi- 
nary examinations  were  made,  had  prevented  the  correct  depths  from  being 
obtained,  which  has  resulted  in  the  quantity  of  material  that  had  to  be  removed 
being  greater  than  represented  at  the  time  the  works  were  undertaken. 

This  part  of  the  works,  as  well  as  the  sinking  of  the  piers,  has  been 
proceeded  with  in  a  moderately  expeditious  and  satisfactory  way,  but  the  for- 
mation of  the  lower  end  of  the  channel  is  in  a  ^ther  backward  state. 

The  contractors  seem  to  have  been  desirous  of  being  thoroughly  provided 
with  pumping  power,  and,  with  that  object  in  view,  procured  a  pump  unusuaUy 
large  of  its  kind,  the  working  of  which  has  not  been  so  far  a  success,  and  on  the 
19th  December  kst,  it  broke  down,  and  brought  all  the  other  operations  to  a 
stand-still,  which,  up  to  the  present  time,  22nd  March,  have  not  been  resumed, 
bat  preparations  are  now  being  made  for  a  commencement  at  an  early  period. 

ft 

Messrs.  William  Davis  &  Sons,  the  contractors  for  this  part  of  the  line,  have 
been  paid  up  to  Ihe  31st  December,  1879,  the  sum  of  $472,900. 

For  the  report  of  the  Resident  Assistant  on  this  part  of  the  line,  ^e 
Appendix  No.  47. 
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It  has  been  represented,  by  parties  interested  in  the  ferry  to  Caughnawaga,. 
that  the  works,  at  the  new  entrance  to  the  canal,  will  have  a  tendency  to  prevent 
the  ferry  boat  lying  at  or  coming  up  to  the  Railway-  Wharf  at  Lachine  during 
winter,  and,  therefore,  the  pier  at  that  place  should  be  extended,  or  some  other 
course  adopted,  to  be  certain  of  securing  an  open  crossing.     This  winter  hav^.ng* 
been  exceptionally  mild,  there  has  been  no  means  of  getting  at  the  facts  relating 
to  the  representations  made.     Instructions  were,  therefore,   given  to  an  oflScer 
who  resides  near  the  place  to  observe  the  action    of  the  ice  this  spring,  and 
othft*wise  collect  such  information  as  would  be  likely  to  enable  an  opinion  to  be 
formed  as  to  what  course  could  be  judiciously  recommended. 


The  respective  amounta  paid  to  the  31st  Detjember,  1879,  to  the  contractors 
for  the  different  sections  of  the  works  of  enlargement,  on  each  of  the  canals^ 
having  been  already  given,  as  supplied  by  Mr.  Baine,  the  Chief  Accountant,  it  is. 
not  considered  necessary  to  repeat  them. 

LACHINE  CANAL. 

Contractors  were  paid  up  to  the  31st  December,  1879,  the 

sum  of i $4,064,481  65 

Preparing  Section  No.  9  for  opening  of  navigation  in  the 

spring  of  1878 9,486  35 

Paid  for  lands  and  other  property,  contingencies,  etc ,*..  450^356  52 

Land  damages 3,562  2ft 

Bridge  works  Grand  Trunk  Railway 8,000  00 

Engineering  and  superintendence,  etc 1:^6,232  44 

Works  chargeable  to  enlargement  1878  and  1879 8,679  .00 

Contingencies,  office  rent,  advertising,  printing,  .etc 28,349  81 

H699,248  03 

CORNWALL  CANAL. 

Contractora  were  paid  up  to  the  31st  December,   1879,  the 

sum  of $391,456  82 

Paid  for  lands  and  contingencies 7,518  13 

Engineering,  superintendence,  etc , 10,968  60- 

Contingencies,  advertising,  printing,  etc 2,972  87 

S4>1 2,916  42 


Ill 

WELLAND  CANAL. 

Contractors  were   paid  up  to  the  31st  December,  1879,  the 

sum  of 89,495,641  84- 

Paid  for  lands  and  contingencies 377,166  0& 

Paid  for  land  damages 21,587  95 

Engineering,  superintendence,  etc 285,903  03 

Changing  line  of  Welland  Railway  at  Thorold „..  7,428  OSt 

Contingencies,  advertising,  printing,  etc 45,593  S% 

$10,233,3:20  68- 

» 


It  is  considered  proper  to  state,  before  closing  this  report,  that  by  the  death, 
en  the  26th  September  last,  of  Mr.  John  G.  Sippell,  this  Department  has  lost  th& 
nrvices  of  a  valuable  and  highly  efficient  officer,  who  had  honorably  filled  the 
position  of  Superintending  Engineer  of  the  Lachine,  Beauhamois  and  Chambly 
&nalB,  etc.,  for  fully  26  years. 

On  being  made  aware  of  the  severe  illness  of  Mr.  Sippell,  all  the  books  and 
official  documents  were,  on  the  23rd  of  September  last,  placed  in  charge  of  Mr. 
Harrington,  a  trustworthy  person,  who  has  been  for  several  years  employed  m 
the  Lachine  Canal  Office. 

All  matters  connected  with  the  works  of  enlargement  of  the  canal  were  con- 
tinued, as  heretofore,  in  the  hands  of  the  Resident  Assistant  Engineers.  Mr.  H. 
K.  Joslin,  at  the  Montreal  end  of  the  line,  and  Mr.  H.  H.  Killaly,  at  Lachine ;  at 
the  same  time,  the  Superintendents  of  the  different  divisions  of  the  canals  were 
expected  to  attend  to  their  respective  duties  as  usual. 

It  is  now,  however,  very  desirable  that  the  position  of  Superintending 
Engineer,  rendered  vacant  by  the  death  of  Mr.  SippellyShould  be  filled  as  soon  as 
eircamstances  will  admit,  and  that  care  should  be  taken  to  select  an  active,  com- 
petent and  reliable  person,  familiar  with  works  of  that  class,  as  the  duties  are  of 
«  responsible^  important  and  frequently  of  an  onerous  nature. 

I  have  the  honor  to  be.  Sir, 

Your  obedient  servant, 

JOHN  PAGE, 
Chief  Engineer  of  Canala. 
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APPENDIX    No.    1. 


WELLAND    CANAL. 


8PE0IF1GATI0N  for  the  Enlargement  and  Deepening  of  PORT 
DALHOUSIE  HARBOR,  Construction  of  an  ENTRANCE 
LOCK,  Extension  of  Present  Regulating  Weir,  dec,  cCc;  SECTION 
No,  ONE. 


The  pier  on  the  east  side  of  the  entrance  to  the  harbor,  is  to  be  extended  a  distance 
of  300  feet  farther  into  Lake  Ontario,  and  the  water-covered  space  on  the  eastern  side  of 
the  present  outlet-lock  will  be  formed  into  a  basin  and  channel  for  the  enlarged  canal — a 
new  lift-lock  with  ita  upper  wings  extended  to  form  bridge  abutments,  will  also  be  con- 
structed on  the  projecting  point  of  land  to  the  north  of  Andrews'  Dry  Dock — the  present 
regulating  weir  will  be  increased  50  feet  or  more  to  the  eastward,  and  ranges  of  guide 
piles  or  of  crib-work,  as  may  be  subsequently  determined,  will  be  formed  above  the  lock. 

The  structures,  <kc.,  will,  for  the  most  part,  be  placed  in  the  positions  indicated  on 
the  general  plan  exhibited — the  centre  line  corresponding  nearly  with  that  marked  out  on 
the  ground  ;  but  the  Department  of  Public  Works  i-eserves  to  itself  the  right  of  changing 
the  site  or  position  of  any  or  all  of  the  structures,  such  a  distance,  and  in  such  a  direction 
u  may  be  considered  advantageous  for  effectiug  the  objects  contemplated. 

These  changes,  it  should  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  works  are  commenced,  or  during  their  progress,  without  giving  cause  for  any 
increase  or  diminution  in  the  prices  tendered  for  the  i*espective  items. 

DEEPENINQ    CHANNEL    AND   FORMING   BASIN. 

From  the  inside  angle  of  the  existing  piers  outwards,  the  channel,  for  a  width  of  170 
feet,  IB  to  be  sunk  to  an  uniform  depth  of  4}  feet  below  the  top  of  the  mitre  sill  at  the 
preaeot  outlet  lock,  or  at  all  places  to  within  15  feet  of  the  side  piers.  The  slo))e  on  both 
lidefl  of  the  channel  to  incline  gradually  towaixl  the  bottom  side  of  the  crib  work. 

From  the  extreme  end  of  the  present  east  pier  in  a  continuous  line  with  it  outwards, 
aad  from  the  end  of  the  west  pier,  on  a  line  inclining  north-westerly  100  feet  from  the 
range  on  that  side,  the  entire  space,  out  to  deep  water  in  the  lake,  is  to  be  made  of  s 
depth  of  4}  feet  below  the  point  above  mentioned. 


The  site  for  the  crib-work,  which  is  to  form  the  extension  of  the  east  pier,  must  also 
be  made,  at  least,  of  a  like  depth.  From  the  angle  of  the  piers  inwards,  the  depth  will 
gradually  diminish  to  near  the  lower  end  of  the  new  lock,  where  it  will  be  three  and  a 
half  feet  below  the  top  of  the  mitre  sill  of  the  old  or  present  outlet  lock.  The  basin  is 
to  be  made  of  the  area  represented  on  the  plan,  and  a  site  for  a  range  of  pier  work  on 
each  side  of  it  must  be  formed  one  foot  in  depth  below  the  general  bottom,  for  a  distance 
of  about  900  feet  north  from  the  end  of  the  new  lock.  A  raceway  from  120  to  150  feet 
in  width,  of  the  depth  required,  must  also  be  formed  in  an  oblique  direction,  from  the 
basin  up  to  the  lower  end  of  the  regulating  weir,  in  the  position  represented. 

The  bottom  of  the  basin — channel  between  the  piers — entrance,  and  all  other  parta 
of  the  dredged  portions  of  the  works,  must  be  mnde  as  smooth  and  uniform  as   possible. 

The  material  to  be  removed  opposite  and  in  the  vicinity  of  the  Welland  Railway 
Elevator,  and  for  some  distance  inside  the  line  of  the  present  piers,  as  well  as  outside  of 
them,  is  found  by  borings  made  at  intervals  to  be  indurated  clay  and  cemented  gravel ;  at 
other  places  the  material  is  chiefly  clay,  part  of  which  is  moderately  hard  and  some  of  it 
soft.  An  approximate  estimate  of  the  quantities  of  indui-ated  and  ordinary  clay  will  be 
found  marked  on  the  plan  exhibited.  Contractors  must,  however,  clearly  and  distinctly 
understand  that  the  estimate  referred  to  is  simply  of  a  probable  nature  for  which  the 
Department  of  Public  Works  is  not  responsible,  and  that  the  respective  quantities  may  be 
either  greater  or  less  than  stated,  without  giving  cause  for  any  inciease  or  diminution  in 
the  price  for  the  item  of  dredging  submitted  in  the  tender.  The  price  tendered  per  cubic 
yard  must  also  embrace  the  removal  of  all  sunken  logs,  the  hulls  of  old  scows,  barges,  or 
vessels,  or  whatever  is  to  be  found  in  the  way  of  forming  the  basin  to  the  full  dimensions 
and  depth  described. 

When  the  clay  is  moderately  Arm,  or  such  as  may  be  approved  of  for  the  puipose, 
it  will  be  used  for  filling  up  part  of  the  space  in  rear  of  the  east  or  west   docking,  and 

when  so  used  it  must  be  levelled  or  trimmed  off  to  such  an  inclination  as  directed. 

• 
All  material  dredged  out  of  the  basin,  seats  for  pier  work  and  docking,  raceway 
and  channel  between  the  piers,  at  the  entrance  or  elsewhere,  other  than  required  for  the 
purposes  above  mentioned,  must  be  taken  out  into  the  Lake  in  scows,  or  otherwise,  and 
damped  outside  the  line  of  six  fathoms  water.  The  contractor  may,  however,  in  certain 
windsy  be  permitted  to  dump  his  scows  to  the  eastward  of  the  east  pier,  provided  he 
keeps  at  least  500  feet  from  it  and  as  close  to  the  shore  as  possible,  so  as  to  be  wholly 
within  a  line  200  feet  south  of  the  extreme  end  of  the  present  west  pier. 

It  is  further  to  be  fully  and  clearly  understood,  that  all  the  dredging  done  towards 
deepening  the  entrance  and  channel  between  the  piers,  as  well  as  for  the  extension  of  the 
cast  pier,  deepening  and  forming  the  basin  and  for  the  seats  of  the  respective  lines  of 
docking,  raceway,  <&c.,  will  be  measured,  computed  and  paid  for  in  the  solid.  For  this 
purpose  accurate  soundings  will  be  taken  over  the  whole  area  to  be  dredged,  before  the 
works  are  commenced,  and  refen*ed  to  a  fixed  and  permanent  bench-mark. 

Duplicate  copies  of  the  sections  made  from  these  soundings  will  be  prepared,  one  of 
which  will  be  placed  on  record  in  the  office  of  the  Department  of  Public  Works  and  the 
ether  remain  in  the  office  of  the  resident  engineer.  From  these  documents,  after  it  has 
been  fully  ascertained  that  the  different  places  are  of  the  respective  depths  contemplated, 
the  dredging  done,  and  for  which  the  contractor  is  entitled  to  be  paid,  will  be  computed. 

EXCAVATION. 

The  material  excavated  from  the  place  to  be  occupied  by  the  lock,  or  extension  of 
tbe  weir,  as  well  as  that  taken  from  the  cutting  for  a  road  up  the  bank  on  the  east  side^ 
where  of  a  suitable  kind,  must  be  hauled  and  placed  wherever  it  may  be   required   to 


make  up  embarkments  connected  with  the  structures,  or  to  fill  up  in  rear  of  the  respec- 
Hwc  lines  of  docking  or  low  ground  between  the  present  lock  and  basin,  within  a  distance* 
of  1,000  feet  from  the  cutting. 

The  cost  of  handling,  hauling  and  depositing  of  the  material  at  the  place  and  in  the 
manner  directed,  as  well  as  the  grading  and  formation  of  road  and  all  other  works  of  that 
kind  which  may  be  required,  must  be  embraced  in  the  price  tendered  for  excavation. 

In  cutting,  as  well  as  in  embankment,  the  side  slopes,  unless  otherwise  directed,  will 
be  made  two  hoi-izontal  to  one  vertical,  but  whatever  the  angle  may  be  the  face  must  be 
trimmed  off  neatly  and  present  throughout  an  uniform  surface. 

The  contractor,  -when  proceeding  with  the  works,  must  invariably  be  guided  by  the 
levds  given  and  lines  marked  out  by  the  engineer  or  officer  in  charge. 

When  forming  embankments  in  rear  of  the  lock  and  weir  or  wTieresoever  a  water-tight 
&Mt  x$  required,  the  material  must  be  hauled  on  to  the  respective  banks  in  carts  or  waggons 
and  laid  on  in  layers  not  exceeding  one  foot  in  depth  at  a  time  ;  and  if  the  work  be  done 
at  a  dry  season  of  the  year,  water  must  be  thrown  over  each  layer  to  assist  in  consolidat- 
ing the  material. 

PuDDLB  Beds — when  necessary  to  be  made  in  any  of  the  banks,  must  be  carried 

up  at  the  same  time  as  the  banks  are  formed.  They  must  be  made 
of  the  best  description  of  material  for  that  purpose  that  can  be  obtained  in  the  vicinity, 
]aid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of  which  must  be  watered, 
properly  cut  transversely  and  longitudinally  ;  well  trodden  and  pounded,  and  everything 
done  that  may  be  required  to  form  them  into  puddle  walls  impervious  to  water. 

Tliere  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely 
"  Earth  **  and  **  Eock  ;"  the  former  to  embrace  all  kinds  of  materials  found  in  the  cuttings, 
except  absolutely  connected  *^  Quarry  Kock  "  and  boulders  containing  more  than  one- 
third  of  a  cubic  yard. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the  materials, 
finishing  up  the  canal,  forming  embankments,  grading  towing  path,  and  completing 
everything  connected  with  the  excavation  of  the  section  in  ^  workmanlike  and  satisfactory 
Banner,  agreeably  to  the  foregoing  specifications. 

But  as  the  price,  per  cubic  yard,  for  each  class  of  work  will  be  an  average  of  the 
whole  of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of  the 
▼ork  done  with  reference  to  the  prices  tendered,  which  pro  rata  rates  sHaH  be  assigned 
and  apportioned  in  such  a  manner  that,  when  the  whole  work  shall  have  been  completed 
and  executed,  the  aggregate  amount  shall  be  the  same  as  when  the  respective  total 
quantities  are  calculated  at  the  prices  stated  in  the  contract. 

Extension  of  East  Pier. 

The  east  pier  is  to  be  carried  300  feet  farther  into  the  lake  and  there  terminate  in 
ik  square  60  x  60  feet,  inside  of  which,  to  the  end  of  the  present  pier,  the  width  will  be 
3§  feet,  and  the  whole  will  be  formed  of  crib  work  up  to  about  the  surface  of  low  water. 

Cbib  Wobk — to  be  of  the  full  width  above  stated  and  in  lengths  of  at  least  30  feet. 

The  sides  and  ends  to  be  of  timbers  not  less  than  1 1  inches  square, 

gtnight,  sound  and  full  on  the  edges,  carried  up  vertically  to  within  two  feet  of  the  water 

iQifaoe«  where  a  hatter  of  one  in  twelve  is  to  be  commenced  on  both  the  front  and  rear 


pRAMiNQ. — ^Tlie  outer  timbers  of  the  cribs  are  to  be  framed  so  as  to  leave  a  space  of 
"!Z1'4  2  inches  between  the  difierent  courses,  and  at  the  angles  thej  are  to  be 
connected  by  double-bevelled  dovetails,  arranged  so  that  every   end  timber  shall  be  dove- 
tailed into  two  side  timbera,  and  the  side  timbei-s  be  similarly  placed  between  those 
forming  the  ends. 

At  each  comer  in  every  course,  a  rag  bolt  12  inches  long  and  five>eighths  (|)  of  a& 
inch  diameter  is  to  be  driven  through  the  dovetail. 

Oboss  Ties — to  be  at  least  10  inches  thiok,    of  sufficient  size  to  sqnaro  lOx  II 

inches  at  both  ends,  and  of  the  full  length  of  the  outside  width  of  Uie 
different  cribs.  They  are  to  be  placed  not  more  than  10  feet  apart,  and  so  arranged|  that 
the  ties  resting  on  the  different  rounds  of  timber  shall  be  midway  between  those  of  tJie 
courses  immediately  below  and  above. 

Their  ends  are  to  be  dovetailed  3}  inches  into  the  timbers  under  and  over  them,  the 
dovetail  to  splay  1  ^  inches  on  both  sides,  so  as  to  stand  8  inches  at  the  neck  and  1 1 
inches  at  the  outer  end. 

fifiSia  Under  the  head  of  each  tie,  at  the  joint  between  the  courses  immediately  below  it,  & 
block  2"  X  11"  X  11  inches  is  to  be  inserted  to  give  an  uniform  becring,  and  a  mg  bolt 
2^  feet  long,  seven-eighths  (J)  of  an  inch  diameter,  is  to  be  driven  through  the  head  of 
each  tie,  passing  down  through  the  course  on  which  it  rests^  the  block  and  course  under 
it,  and  4  inches  into  the  head  of  the  next  cross  tie. 

L0XOITUDINA.L  Ties. — In  all  the  cribs,  longitudinal  ties,  10  inches  thick,  are  to  be 

fnimed  into,  and  dovetailed  between  the  alternate  tiers  of  end 
timbers,  have  blocks  under  them,  and  be  secured  by  bolts  of  similar  dimensions  and  in 
like  manner  as  described  for  the  transverse  ties,  into  which  they  are  to  be  notched  and 
fastened  at  the  crossings  by  means  of  white  oak  treenails,  2  inches  diametttr  and  16 
inches  long. 

In  the  cribs  forming  the  terminations  of  the  pier,  there  must  be  longitudinal  ties  in 
every  course  placed  alternately  10  leet  and  20  feet  from  the  face  side. 

The  cribs  are  to  be  furtlier  secured  by  vertical  ranges  of  plank  placed  inside  and  extend- 
ing from  the  lowest  side  timber  up  to  the  water  line.  'J  here  are  to  be  three  ranges  on  a 
side,  that  is  to  say  : — one  at  or  near  each  angle,  and  another  in  the  centre  ;  making  in 
all  six  vertical  ranges  in  a  crib.  Tlie  planks  ure  to  be  4  inches  thick  and  10  inches  in 
width,  fastened  from  the  inside  witli  10-inch  spikes,  five-eighths  (|)  of  an  inch  diameter, 
two  driven  through  each  ])Link  into  each  of  the  lowest  side  pieces,  and  one  at  evdhy  cross- 
ing of  a  side  timber  from  the  floor  upwards.  They  may  be  put  on  in  lengths  of  from  8 
to  10  feet  or  more,  but  they  must  be  so  arranged  that  the  upper  lengths  in  all  cases  shall 
reach  down  at  least  2  feet  lower  than  the  top  of  the  plank  of  the  same  range  below. 

Ballast  Floors — to  consist  of  flatted  timbers,  10  inches  in  thickness,  and  of  the  full 

length  of  the  width  of  the  respective  cribs.  They  are  to  be  laid 
transversely  fiom  5  to  G  inches  apart,  and  rest  on  either  the  first  or  second  course  of  side 
timbers,  as  may  be  directed,  and  to  which  every  alternate  piece  is  to  be  fastened  at  each 
end  by  a  bolt  three-fourths  (})  of  an  inch  diameter  and  18  inches  long.  There  are  to 
be  two  longitudinal  timbers  dovetailed  into  and  secured  to  the  end  pieces  at  the  proper 
height,  to  form  bearings  for  the  floor. 

The  cribs,  from  the  botttom  upwards  to  low  water  line,  may  be  formed  either  di 
pine,  cedar,  ash,  tamarac,  or  elm  timber  ;  but  whatever  kind  is  used,  it  must  be  straight 
and  of  good  quality,  fres  from  shakes,  sapwood,  unsound  knots,  or  other  defects. 


Before  a  crib  is  pat  together,  the  contractor  must  take  correct  close  sonndings  over 
ihe  place  it  is  to  occupy  when  sunk,  and  where  such  inequalities  occur  as  cannot  be  re- 
wriedf  the  bottom  of  the  crib  must  be  adapted  to  thero,  so  that  when  placed  in  its  bei*th 
the  aides  and  ends  shall  be  plumb,and  the  whole  form  a  line  corresponding  to  that  marked 
oat  bj  the  officer  in  charge. 

Immediately  after  a  crib  has  been  moored  in  the  nght  position,  the  contractor,  if  so 
directed,  must  lay  a  plattorm  of  plank  over  it  of  sufficient  size  and  strength  to  carry 
enoagh  stone  to  sink  it,  and  when  thus  sunk,  and  ascertained  to  be  on  the  proper  line  and 
plaoe,  the  crib  is  to  be  filled  with  an  approved  class  of  moderate- sized  stone,  closely  packed. 

The  square  head  at  the  outer  end,  may,  up  to  low  water,  consist  of  four  cribs,  each 
30  X  30  feet 

When  the  whole  of  the  cribs  shall  have  been  Funk,  well  filled  with  stone,  and  settled 
m  their  respective  berths,  the  sides  must  be  brought  to  an  uniform  height  at  low  water 
Ime,  either  by  cutting  down  and  removing  the  top  timbers^  or  using  suitable  levelling 
pieces  as  may  be  required. 

The  Superstructure — ^is  then  to  be  commenced,  and  carried  up  with  a  batter  of 

one  in  twelve  to  the  height  of  other  parts  of  the  pier,  or  to 
wch  other  height  as  directed.  The  face  timbers  to  be  of  pine  12  inches  square,  generally 
Qot less  than  40  feet  long,  or  of  such  other  lengths  as  will  break  joint  properly  over  and 
upon  the  different  cribs.  They  are  to  be  scarfed  at  the  ends  where  they  connect ;  the 
Mrf  to  be  square  at  heel  and  toe  and  have  a  lap  of  18  inches,  with  a  block  underneath, 
«nd  be  secured  with  a  bolt  18  inches  lon^  and  threo-quarters  (f )  of  an  inch  diameter. 
The  timber  must  be  counter-hewn,  if  required,  and  laid  bo  as  to  leave  a  space  of  IJ 
inches  between  the  courses. 

.  Transverse    Ties — of  flatted  pine  timber,  of  a  size  to  square  10  x  11  inches  at 

both  ends,  and  of  a  sufficient  lenprth  to  extend  across  the  pier, 
«reto  be  placed  not  more  than  10  feet  apart  in  every  course  of  the  superstructure. 
They  are  to  be  dovetailed,  and  lot  into  the  side  pioees  over  and  under  them — have  a 
Uock  IJ"  X  12"  X  12  inches  inserted  between  the  two  courses  under  the  head  of  each, 
iiid  be  secured  by  means  of  ras^  bolts,  seven-eighths  (J)  of  tin  inch  in  diameter,  in  a 
wnilar  manner  to  those  described  for  the  cribs. 

Longitudinal    Timbers — of  flatted  pine  are  to  be  carried  up  between  the  alter- 
nate courses  of  like  dimensions ;  be  framed,  notched  into 
enws-ties,  and  secured  generally  as  those  described  for  the  cribs. 

Binding  Pieces — of  4"  x  10  inches  pino  plank,  are  to  be  placed  vertically  inside 

for  the  entire  height,  and  fastened  with  spikes,  five-eighths 
(|)of  an  inch  diameter  and  10  inches  long — one  at  every  crossing  of  a  face  timber. 
Biey  are  to  be  not  more  than  14  feet  apart,  and  are  in  every  case  to  form  continua- 
tions of  the  respective  ranges  underneath. 

Stringers. — ^To  form  bearings  for  the  top  covering,  ^ve  stringers,  each  7"  x  10 
inches  of  pine,  are  to  bo  laid  the  whole  length  of  the  extension,  se- 
rved to  the  cross- ties,  and  placed  at  a  like  height  as  the  side  timbers. 

The  whole  interior  of  the  superstructure  roust  be  filled  with  a  good  class  of  stone, 
•ttried  up  as  the  timber  work  proceeds,  and  care  taken  to  pack  them  well  ai 
^  between  the  ties,  aa  well  as  to  have  the  top  part  properly  levelled. 


Top  Covering— to  be  of  good  quality,  of  34nch  pine  plank,  of  safficient  length 

to  pass  over  the  side  timbers  and  meet  on  the  centre  strioger. 
They  are  to  be  laid  crosswise,  one  inch  apart,  and  be  fastened  at  the  ends  and  at  every 
crossing  of  a  stringer  with  6-inch  pressed  spikes.  The  covering  is  to  be  further 
secured  by  chamfered  cap  pieces  of  white  oak  or  rock  elm,  10"x6  inches, — one  range 
along  each  side  and  another  in  the  centre  over  the  joinings  of  the  plank.  The  cap 
pieces  are  to  be  fastened  with  rag  bolts  three-fourths  (|)  of  an  inch  diameter  and  18 
inches  long. 

If  directed,  waling  pieces,  12  x  10  inches,  of  white  oak  or  rock  elm,  chamfered  on 
the  edges,  are  to  be  placed  along  the  channel  side  of  both  piers,  within  5  feet  of  the 
top,  or  at  such  other  height  as  may  be  afterwards  decided.  They  are  to  be  fastened 
with  rag  bolts  one  and  one-eighth  (^)  inch  diameter  and  20  inches  long,  made  with 
good  upset  heads,  and  driven  8  feet  apart,  or  such  distance  as  may  be  required. 

The  head  or  outer  portion  of  the  east  pier,  for  a  space  of  about  30  feet  square 
in  the  centre  of  the  rear  part  of  the  east  side,  is  to  be  carried  up  6  feet  higher  than  the 
adjoining  superstructure,  and  be  built  and  secured  in  like  manner  os  described  for  i^e 
other  portions  of  the  work  ;  except  that  there  are  to  be  inside  binders  on  the  end  from 
the  bottom  upwards,  as  well  as  on  the  sides,  and  the  inner  end  of  the  raised  part  is  to  be 
stepped  off,  or  otherwise  made  to  form  an  easy  means  of  access ;  and  the  top  covering  is 
to  be  5  inches  thick. 

Mooring  Posts — of  white  oak  or  rock  elm,  10  feet  long  and  16  inches  diameter, 

are  to  be  placed  in  the  pier,  from  40  to  50  feet  apart,  or  at  such 
other  distances  as  may  be  subsequently  determined.  They  must  be  properly  dressed, 
covered  on  top  with  a  cast-iron  cap  piece,  notched  at  bottom  to  receive  cross  pieces  5  feet 
long,  be  fastened  to  the  cross-ties  with  screw-bolts  of  1^  inch  round  iron,  and  be  other* 
wise  secured  as  directed,  placed  so  as  to  stand  18  inches  over  the  top  covering,  and  have 
the  ballast  around  theoi  well  packed. 

The  sides  of  all  the  superstructure  must  be  hewn  down  neatly,  and  everything  done 
that  is  necessary  (although  not  herein  particularly  mentioned)  to  place  the  whole  in  a 
£nished  and  satisfactory  condition. 

Docking. — In  the  position  shown  on  the  general  plan  there  will  be  a  line  of  dock- 
ing constructed,  on  each  side  of  the  basin.  On  the  east  side  it  will  be 
carried  downwards  from  the  tail  of  the  lock  until  a  connection  is  formed  with  the  dock- 
ing in  front  of  the  Welland  Railway  property.  That  on  the  west  side  will  extend  a  short 
distance  north  of  the  triangular  point  of  the  bank,  on  east  side  of  the  present  outlet  lock, 
as  indicated  on  plan.  In  ^e  latter  there  will  be  seven  oblique  openings  varying  from  12 
to  18  feet  in  width  to  admit  of  the  discharge  from  the  regulating  weir  passing  freely. 
The  docking  to  be  18  feet  in  width,  formed  of  crib- work  in  lengths  of  30  feet  or  more  up 
to  low  water  line,  over  which  the  superstructure  will  be  continuous. 

The  sides  and  ends  of  the  cribs  are  to  he  of  timber  1 1  inches  square.  Ties  of  flatted 
timber  of  a  size  to  square  10  x  10  inches,  and  the  floor  timbers  are  to  be  9  inches  thick. 

The  cribs  are  to  be  framed,  dovetailed  and  secured  by  means  of  bolts  and  binding 
pieces ;  have  blocks  under  the  heads  of  the  ties,  and  be  of  a  like  class  of  work  as  described 
for  those  in  the  extension  of  the  east  pier,  except  that  no  longitudinal  stringers  will  be 
used. 

Those  which  are  to  form  the  sides  and  divisions  between  the  openings  through  the 
west  docking  are  to  be  framed  of  an  oblique  shape,  and  it  directed  must  be  made  of  close 
work  t.6.  each  side  and  end  timber  is  to  have  a  bearing  of  at  least  two-thirds  of  its  length 


on  the  timber  uamediately  underneath,  and  at  no  place  is  the  opening  between  .  md  to 
exceed  one-fourth  of  an  inch.  For  a  distance  of  150  feet  below  the  lock,  on  both  ndes, 
tbe  pier  is  also  to  be  of  close  work. 

The  bottoms  of  the  cribs  are  to  be  adapted  to  the  respective  places  they  are  to  occupy 
wiien  in  position,  and  when  sinking  them  a  loaded  platform  on  the  top  is  to  be  used  so 
Uttt  they  can  be  arranged  correctly  on  the  line  and  at  the  place  required.  They  are 
^en  to  be  filled  with  an  approved  class  of  stone,  care  being  taken,  wherever  practicable,  to 
pack  the  ballast  closely  around  and  between  the  ties. 

After  the  tops  of  the  cribs  have  been  brought  to  an  uniform  height  at  low- water  line, 
the  Saperstructure  is  then  to  be  commenced  and  carried  up  of  pine  timber  (both  sides  and 
ties)  framed,  dovetailed,  fastened  with  bolts,  have  blocks  under  the  heads  of  tlie  ties,  and 
be  secured  with  binding  pieces  as  described  for  the  upper  part  of  the  extension  of  the  east 
pier,  except  that  there  will  be  no  longitudinal  stringers  and  the  top  is  not  to  be  planked. 

The  stone  ballast  with  which  the  whole  of  the  spaces  under,  over  and  between  tne 
ties  are  to  be  closely  and  compactly  filled,  must,  however,  be  levelled  on  top  to  an 
onifonn  height,  and  if  so  directed  is  then  to  be  covered  with  a  layer  from  6  to  8  inches 
<leep  of  graveL 

A  cap  piece  of  white  oak  or  rock  elm  10x6  inches,  chamfered,  to  be  put  on  the  top 
fece  timber  for  the  whole  length  of  the  dock  and  fastened  by  rag  bolts  three-quarters  (f ) 
<^aa  inch  diameter  and  fifteen  inches  long. 

The  openings  through  the  docking  on  the  side  of  the  basin  are  to  be  bridged  over  by 
fiyeormore  ranges  of  stringers  12  x  12  inches,  supported  by  corbels  projecting  over  the 
pieni,  and  covered  on  top  with  three-inch  pine  plank  well  spiked.  The  north  end  of  this 
iU4(e  of  docking  is  to  be  made  to  correspond  with  a  line  which  will  run  along  the  east 
^e  of  the  entrance  to  the  present  lock. 

Per  150  feet  below  the  new  lock  on  both  sides  of  the  basin,  after  the  crib- work, 
wliich  forms  a  continuation  of  the  line  of  docking,  has  been  well  filled  in  with  stone, 
efficiently  settled  and  levelled  up  at  about  one  foot  below  low  water  line,  a  platform 
^efly  of  12  X  12  inches  pine  timber  will  be  laid  along  the  top  front  side  of  each  stretch. 

This  platform  in  each  case  will  be  five  feet  wide  at  the  outer  end  and  seven  feet  near 
tike  lock.  The  timbers  of  which  it  is  formed  must  be  in  lengths  of  30  feet  and  upwards 
—laid  throughout  so  as  to  break  joint  at  least  five  feet  with  those  along  side.  The  front 
fuige  to  be  fourteen  inches  deep  and  bevelled  on  top  if  required,  and  all  of  them  must  be 
wenedto  the  cross-ties  as  directed.  Mooring-posts'of  like  dimensions  and  similarly 
prepared  as  described  for  the  pier  extension,  are  to  be  placed  50  feet  apart  in  the  bank  in 
tbe  rear  of  the  docking,  or  otherwise  arranged  as  may  be  subsequently  determined.  They 
tte  to  have  near  their  lower  ends  cross-pieces  notched  into  them,  and  be  secured  in  other 
isitpects  as  may  be  directed,  and  when  placed,  stand  18  inches  over  the  top  line  of  the 
docking. 

Eht&ancb   Lock — to  be  270  feet  in  length  between  the  gate  quoins,  45  feet  in 

width  between  the  side  walls  at  the  mean  surface  level  of  Ijake 
^tario,  and  the  bottom  of  it  must  be  so  arranged  that  the  top  of  the  mitre  sills  shall  be 
^tree  feet  lower  than  those  in  the  present  outlet  lock. 

It  will  ^  constructed  of  dressed  stone  masonry  laid  in  hydraulic  cement  mortar, 
placed  on  a  foundation  prepared  as  herein  described,  and  the  upper  wings  of  it  will  be 
extended  to  form  bearings  for  a  swing  bridge  to  carry  the  travel  of  the  road  between  St. 
Catharines  and  Fort  Dalhousie. 
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The  pit  and  fouadation  for  the  sbractares  to  be  made  of  suitable  dimensions  to  admit 
the  side  walls,  wings,  <&c.,  and  to  correspond  with  such  lines  as  will  be  marked  out  by  the 
officer  in  charge,  and  to  such  slopes  as  may  be  required  for  the  stability  of  the  banks  dar- 
ing the  building  operations. 

The  bottom  must  throughout  be  trimmed  fair,  smooth  and  level  at  a  proper  height *to 
give  an  uniform  beaiing  to  the  foundation  timbers  or  base  of  the  walls. 

All  the  material  excavated  from  the  foundation  and  lock  pit  must  be  hauled  and 
placed  to  make  up  the  banks  in  rear  of  the  docking  on  either  side  of  the  basin  or  bo 
deposited  elsewhere,  in  embankment  or  spoil,  in  such  a  manner  as  may  be  directed. 

Foundation  Timbers — to  be  of  pine  timber,  12  inches  square,  of  the  full  length, 

to  reach  across  the  chamber  and  space  to  be  occupied  by  the 
walls  on  both  sides  ;  but  occasionally  two  timbers  may  be  used  to  make  up  this  distance, 
one  of  which  must,  however,  extend  from  the  rear  line  of  one  wall  across  the  chamber  to 
18  inches  under  the  front  edge  of  the  wall  on  the  opposite  side. 

They  are  to  be  laid  6  inches  apart  through  the  chamber,  above  the  upper  mitre  sill 
and  at  tht)  lower  end  of  the  lock  ;  and  must  rest  uniformly  throughout  their  entire  length 
on  the  bottom,  and  on  mud  sills  placed  under  the  walls.  The  spaces  between  them  miist, 
immediately  after  they  are  satisfactorily  laid,  be  wnll  filled  with  the  best  description  of 
puddle,  well  out  and  rammed,  or  with  concrete,  And  their  tops  must  be  dubbed  to  an  uni- 
form surface  to  afford  a  fair  bearing  for  the  planking.  The  timbers  before  being  laid 
must  be  counterhewn,  if  so  directed. 

Mud  Sills. — Two  ranges  of  mud  sills*are  to  be  placed  longitudinally  under  e*ch  of 

the  side  walls.  They  are  to  be  of  p^'ne  timber,  12  inches  square, 
arranged  in  trenches  cut  for  their  reception,  and  laid  so  that  their  tops  shall  be  on  the 
same  level  as  the  other  parts  of  the  foundation.  The  spaces  alongside  of  them  must  bo 
well  filled  with  puddle,  and  alsD  a  space  of  4  inches  between  the  ends  of  the  respective 
pieces  ;  they  are  not  to  pass  through  the  sheet  piles,  but  must  be  left  6  inches  short  on 
each  side,  which  space  is  to  be  filled  with  puddle. 

Mitre  Sill  Platforms — to  be  14  feet  in  width,  made  up  of  timbers  1.2  inches  square, 

and  of  a  length  to  reach  from  rear  to  rear  of  the  walls,  all  of 
which  must  be  counterhewn,  and  well  jointed  with  a  plane  so  as  to  make  water-light 
joints  for  their  entire  length  and  depth.  They  are  to  be  secured  by  five  wrought  iron 
screw-bolts  (1^  inches  diameter),  passing  horizontally  through  the  platform. 

Both  ends  of  each  of  the  tliree  middle  bolts  must  have  double  nuts  and  washers,  ixr 
order  to  form  a  connection  with  shackle-bolts  passing  through,  and  secured  to  anchor 
timbers  laid  at  the  bottom  of  the  sheet  pile  trenches,  or  to  a  block  of  masonry  built  foe 
that  purpose. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  thi^ads  of  oakum,  ancf 
every  precaution  adopted  to  render  the  whole  water-tight. 

Puddle  Trenches,  <fec. — Five  trenches  are  to  be  cut  across  the  foundation  for  the 

reception  of  sheet  piles,  namely  :  One  at  the  upper  side, 
another  at  the  lower  side  of  each  ot  the  mitre  sill  platforms,  and  one  at  the  lower  end  of 
the  lock.  They  are  to  be  sunk  5  feet  below  the  foundation  timbers,  and  are  not  to  exceed 
9j^  feet  in  width.  One  side  of  each  trench  must  be  cut^plumb  and  smooth,  so  as  to  afford 
an  even  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  are  built,  or  anchor  timbers  arranged,  and  the  piles  placed, 
the  trenohes  must  be  well  filled  with  puddle  to  the  height  of  the  adjoining  ground. 


Hie  puddle  mast,  in  all  cases,  be  made  of  the  best  materials  for  that  purpose  which 
be  obtained  ia  that  vicinity  ;  cut,  mixed,  prepared,  and  laid  as  directei  by  the  officer 
incbaige. 

Sheet  Piles — to  be  of  4-inch  pine  plank,  placed  close  vertically,  generally  6  feet  long  ; 
they  are  to  be  jointed  with  a  plane,  and  the  edge  of  each  plank  cham- 
fered on  the  side  next  the  trench.     When  placed,  they  are  to  be  fastened  to  the  platform 
timber  with  8-inch  pressed  spikes,  two  through  the  top  of  each  plank. 

The  five  foundation  timbers,  to  which  the  sheet  piles  are  to  be  fastened,  must  each  be 
of  sufficient  length  to  reach  from  rear  to  rear  of  the  walls  of  the  recesses. 

Floobinq — to  consist  of  two  courses  of  pine  plauk  ;  the  first,  3  inches  in  thicknees,  is 
to  extend  over  the  whole  area  of  the  foundation  j  and  the  second  course,  2 
indies  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber  aud  at  both  ends  of  the 
lock.  Ti  ey  are  all  to  be  jointed  with  a  plane,  and  when  being  laid  must  be  driven  up 
wiUi  wedges  to  water-tight  joints  ;  every  3  feet  in  width  of  planking,  in  both  courses, 
fflust  break  joints  at  least  4  feet ;  and  the  upper  course  must,  in  all  cases,  break  joints 
both  lengthwise  and  transversely  with  the  one  underneath. 

The  lower  course  to  be  fastened  with  white  oak  treenails,  9  inches  long  and  1^  inches 
djametor,  two  in  each  end  of  a  plank,  and  one  on  alternate  sides  at  every  crossing  of  a 
timber ; it  must  be  dubbed  to  an  uniform  surface  before  the  second  course  is  laid — the 
ktter  to  he  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank,  and  one  at  each 
eroBBiDg  of  a  timber,  on  alternate  sides  of  the  plank. 

MiTSE  Sills — to  be  of  the  best  description  of  white  oak  timber,  properly  squared  and 
dressed  with  a  plane.     They  are  to  be  framed,  mortised,  tenonned,  and 
Kcored  in  the  manner  Ehown  on  a  detailed  plan,  to  be  furnished. 

The  main  sills  are  to  be  49  feet  long,  let  2  feet  into  the  wall  at  each  end  ;  they,  as 
veil  as  the  braces,  must  be  of  a  size  to  stand  19  x  16  inches  when  dressed.  The  mitre 
nllsaretobe  19  x  19  inches — checked  3  inches  into  the  platform  timbers,  and  are  to  be 
teDOQTied  into  each  other  at  the  mitre,  and  at  the  toe  tenonned  and  boxed  into  the  main  sill. 
A  check,  3  inches  deep,  is  to  be  cut  in  the  lower  edge  of  the  mitre  sills,  to  receive  the  ends 
of  the  first  course  of  planking. 

Before  they  are  put  together,  all  the  mortises,  tenons,  and  joints  must  bo  well  coated 
^  white  lead  ;  and  when  about  to  be  placed  in  their  berths,  a  strip  of  canvass,  well 
■tarated  in  boiling  tar,  is  to  be  placed  in  the  check  formed  in  the  platform,  into  which 
the  mitre  sills  are  to  be  embedded. 

The  roitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron,  3  J  inches 
wideand  five-eighths  (|)  of  an  inch  thick,  let  in  flush,  fastened  with  bolts,  and  arranged 
M  shown  on  plan.  The  holes  through  them  must  be  ]>unched  so  as  to  retain  the  full 
rtrcngth  of  the  iron  ;  the  bolts  are  to  be  2  feet  4  inches  long,  one  and  a  half  inches  (1  J") 
^eter,  have  upset  heads,  and  be  well  ragged  at  the  point. 

Masonby. —  The  side  walls  of  the  new  lock  will  be  commenced  at  the  level  of  3^ 
feet  below  the  top  of  the  mitre  sills  of  the  present  outlet  lock,  and  will  be 
Jinied  up  to  2  feet  over  the  surface  water  level  of  the  upper  adjoining  reach.  The  cham- 
W  walls  are  to  be  10|  feet  wide  at  bottom,  with  counterforts  in  rear  6  feet  long  in  line 
^▼all,  and  3  feet  projection,  placed  not  more  than  12  feet  apart — the  recesses  are  to  be 
Heet  8  inches  deep  at  lop,  and  the  walls  11  feet  wide  at  bottom. 


r^'w'v* 


The  face  of  the  chamber  and  wings  are,  throughout,  to  have  a  batter  of  one  in  twenty- 
h»;  but  the  recess  walls  are  to  be  carried  up  plumb  on  both  front  and  rear,  except  for 
» distance  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 
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The  back  .of  the  chamber  and  wing  walls  will  be  carried  up  plumb  to  within  5  feet  of 
the  top,  thence  batter  to  the  rear  line  of  the  coping ;  and  the  counterforts  will  terminate 
within  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  locks  must  be  built  of  approved,  sound,  and  durable  stones  ; 
those  which  form  the  face-work  must  be  free  from  drys,  seams,  or  other  defects,  and  must 
be  at  least  equal  in  every  respect  to  the  best  class  of  stones  used  in  the  existing  locks. 

The  face  stones  must  be  of  an  uniform  texture  and  color  and  laid  in  regular  courses  ; 
the  ashlar  work  may  vary  from  12  to  30  inches  in  height — the  thickest  courses  invariably 
to  be  placed  at  the  bottom,  and  diminish  upwards  in  regular  succession  to  the  course 
under  the  coping  ;  but  when  a  course  of  cut  stone  exceeds  18  inches  in  height,  the  face  of 
the  chamber  may  be  made  up  of  two  eourses  of  stones  of  equal  height. 

From  the  lower  end  of  a  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head  to 
1 2  feet  below  tbe  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laid  so 
that  the  beds  and  end  joints  shall  not  exceed  three-sixteenths  (3-16ths)  of  an  inch. 

The  chamber  walls,  between  the  points  above  mentioned,  are  to  be  faced  with  a  good 
description  of  coursed,  boucharded  work  (coping  excepted),  laid  so  that  the  beds  and  end 
joints  shall  not  exceed  three-eighths  (|)  of  an  inch. 

Out  Stone — to  be  neatly  dressed  and  boucharded  ;  made  square,  bevelled,  or  other- 
wise, suited  to  the  positions  they  are  to  occupy  in  the  work.     Their 
arrises  must  be  kept  good,  their  upper  and  lower  beds  made  parallel,  and  their  end  joints 
in  all  cases  kept  full  for  at  least  two-thirds  the  depth  of  their  beds. 

The  back  part  of  the  stones  must  be  hammered  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  foi-m  with  them  joints  not  exceedinc^  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall,  and  not  less  than  two  and  three  feet  depth  of  bed  in  the  alternate 
courses.  In  each  course  must  be  headers  of  at  least  two  feet  length  of  face,  and  4^  feet 
depth  of  bed,  placed  not  more  than  eleven  (11)  feet  apart  from  centre  to  centre.  The 
headers  in  each  course  are  to  be  arranged  as  nearly  as  possible  midway  between  those  in 
the  course  immediately  below. 

No  two  vertical  joints,  in  adjoining  courses,  are  to  be  nearer  each  other  than  12 
inches,  and  care  must  be  taken  that  the  bond,  in  rear  of  the  face  stone,  is  also  properly 
formed  throughout. 

When  the  face  stones  are  over  2i  inches  in  height,  the  depth  of  bed  of  the  stretchers 
in  the  alternate  courses  must  be  at  least  1^  times  their  height,  and  the  headers  2^  times 
their  height ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  §  the  length  of 
its  face. 

Hollow  Quoins — ^to  be  alternately  headers  and  stretchers,  the  former  at  least  4^ 

feet  face  and  5^  feet  depth  of  bed  ;  the  latter  5^  feet  face  and 
4^  feet  bed.  The  headers  are  to  checked  so  as  to  bond  at  least  one  foot  over  the  face 
stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually  increas- 
ing downwards  at  a  rate  corresponding  to  the  batter  of  the  wall ;  the  hollow  to  be  dressed 
out  true  and  smooth  to  a  radius  of  8  inches,  from  which  the  heel  is  to  run  off  obliquely  to  • 
the  line  of  the  wall.  Patterns  for  the  hollow  quoins  will  be  furnished  by  the  engineer, 
after  the  contractor  has  given  the  height  of  the  courses  he  intends  to  use. 

Recess  Quoins — to  be  also  4t^  by  5^  feet,  and  5^  by  4^  feet,  laid  alternately  out- 
bond  and  in -bond,  bevelled  as  shown  on  plan;  the  headers  to  be 
checked  so  as  to  make  return-bond  with  the  ashlar  of  the  recess. 
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Chain  Wells  and  Man-Holes. — ^There  are  to  be  eight  cbain-wells  in  the  positions 

indicated  on  the  plan  ;  each  well  will  be  two 
feet  square  inside ;  and  the  man-holes  from  them  to  the  front  of  the  lock  walls,  are  to  be 
node  at  the  angles  and  widths  to  permit  the  play  of  the  chains  ;  and  of  such  height  as  the 
engineer  may  direct. 

The  sills  and  lintels  to  be  of  stone,  sufficiently  large  to  reach  across  the  opening  and 
one  foot  on  each  side  ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to  prevent 
ihe  chain  when  slack  lodging  in  the  man-holes ;  sheaves  for  the  drag  chains  are  to  be 
inserted  and  secured  near  the  upper  inner  angles  of  the  man-holes.  The  face  stones  of  the 
veils  and  man-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face  walls  of 
the  reoessy  and  are  to  be  properly  bonded  over  and  with  each  other  at  the  angles. 

Coursed  Work — for  the  face  of  the  chamber  walls  may  be  9  inches  high  and 

upwards  ;  but  a  course  once  commenced  must  be  continued  the 
same  height  throughout,  and  in  no  case  will  more  than  two  courses  be  allowed  to  make 
up  the  height  of  one  course  of  cut  stone.  They  must  be  at  least  20  and  30  inches  depth 
«f  bed  in  the  alternate  courses,  and  have  not  less  than  two  feet  length  of  face  in  line  of 
nil.  In  every  course  there  are  to  1x3  headers  of  at  least  20  inches  length  of  face,  and  4 
feet  depth  of  bed  placed  not  more  than  1 2  feet  from  centre  to  centre. 

In  aU  cases  the  rear  part  of  both  headers  and  stretchers  must  be  at  least  two- thirds 
tbe  length  of  their  face. 

The  face  of  the  stones  must  be  dressed  to  the  batter  of  the  wall,  boucharded  and  the 
vriieB  kept  good.  The  upper  and  lower  beds  must  be  made  parfillel  for  their  entire  depth, 
and  the  end  joints  kept  full  for  at  least  9  inches  back  froni  the  face.  The  whole  to  be 
<heaBed  so  that  the  horizontal  and  vertical  joints  of  the  stone,  when  in  place,  shall  not 
«eoed  three-eighths  (|)  of  an  inch. 

Backing — to  consist  generally  of  well-shaped  stones,  not  less  than  6  inches  in  thick- 
ness and  4  feet  area  of  bed,  laid  level  in  full  mortar  beds,  and  properly 
bonded  throughout  the  wall ;  whei*e  the  depth  of  the  face  stone  equals  or  exceeds  12  inches, 
two  thicknesses  of  backing  may  be  used,  provided  their  joint  depth  does  not  exceed  that  of 
tbe&oework. 

The  lower  IhmIs,  if  necessary,  must  be  picked  off  so  as  to  insure  an  uniform  and  equal 
bearing  on  the  course  below  ;  no  pinning  will  be  permitted. 

The  edges  of  all  thin  wedged-shaped  stones  must  be  broken  off  so  as  to  be  at  least  6 
inches  thick ;  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stone,  it 
mnst  be  still  further  reduced.  Afler  this  has  been  done,  the  stone  laid,  and  the  vertical 
JouitB  properly  grouted  up,  the  oblique  portion  may  be  bi-ought  to  a  level  for  the  next 
•oorse. 

The  backing  stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  t^he  stone 
agMnst  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall. 

Coping  Stones — of  the  chamber  recesses  and  wing  walls,  are  to  be  4  feet  wide  on 

top,  increasing  in  width  downwards  to  the  frost  batter  in  the  rear, 
ind  to  the  face  batter  of  the  walls,  except  in  the  recesses  where  the  face  will  be  plumb. 
13iey  are  to  be  at  least  15  inches  in  height  of  course,  and  not  less  than  4  feet  long  in  line 
of  wall. 

Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces,  will  extend  over  the 
buttresses  for  the  chain-wells»  for  the  arrangement  of  which,  as  well  as  for  the  quoins,  a 
detailed  plan  will  be  furnished. 
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The  hollow  quoin  coping  mas^,  however,  be  at  least  6 J  feet  square  on  top  and  two 
feet  depth  of  bed. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full ;  the  upper  bed  and  iaoe 
neatly  dressed,  and  the  inner  top  arris  rounded  off  to  a  radius  of  3  inches.  The  whole  to 
be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  one-fourth  (^)  of  an  inch. 

A  dowel,  4  inches  long,  of  1^  inch  iron,  to  be  inserted  ic  every  joint  15  inches  back 
from  the  face,  and  6  inches  from  the  top. 

Breast  Wall — will  be  carried  up  to  within  6  inches  of  the  bottom  of  the  upper 

reach,  unconnected  with  the  side  walls  of  the  lock ;  it  will  bo  7 
feet  wide  at  bottom,  3  feet  on  top,  built  of  coursed  masonry,  and  covered  with  suitable 
coping. 

Bridge  AbCttments — as  represented  on  plan,  are  to  be  built  at  the  head  of  the  lock 

in  continuation  of  the  side  walls.  They  are  to  be  of  a  like 
class  of  masonry  as  described  for  the  chamber  walls  of  the  lock  ;  carried  up  to  the  height 
shown  on  a  detailed  plan  to  be  furnished — recessed,  curved,  and  otherwise  adapted  for 
the.  toe  as  well  as  for  the  turntable  on  which  the  bridge  is  to  move. 

The  coping  stones  to  be  at  least  15  inches  in  depth,  and  of  large  dimensions,  tho^e 
under  the  turntable  to  form  a  ^ircle  to  support  the  trackway  for  the  rollers.  The  pivot 
stone  to  be  not  less  than  5  feet  square  and  2  feet  depth  of  led. 

If  the  foundation  is  uniform  and  good,  the  walls  are  to  be  placed  on  a  foundation  of 
timber  and  plank,  and  have  a  range  of  sheet  piles  along  the  front  side,  sunk  to  such  a 
depth  as  may  be  directed.  In  case  the  material  is  of  a  soft  and  yielding  nature,  it  must 
be  removed  for  such  a  depth  as  will  admit  of  laying  eighteen  inches  or  more  of  concrete 
under  the  timbers.  If,  however,  the  bottom  is  very  soft,  tho  contractors  must  furnish 
and  drive  such  a  number  of  piles,  of  the  dimensions  required,  as  may  be  necessary  to  form 
a  proper  bearing  for  tbe  walls,  as  well  bs  to  provide  and  drive  a  continuous  range  of  well 
jointed  close  sheet  piles  at  the  toe  of  the  masonry  on  each  side.  In  the  latter  case  the 
tops  of  the  piles  ani  to  be  cut  off  at  an  uniform  height  and  ranges  of  sills  secured  to  them, 
either  cross  or  longitudinal,  or  both,  as  may  be  required,  and  concrete  used  for  at  least  a 
foot  below  the  top  of  the  piles  as  well  as  between  the  sills,  or  any  other  arrangements 
made  that  circumstances  may  require. 

Concrete — where  used,  must  consist  of  an  approved  quality  of  stone  broken  to 
cubes  of  1^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement,  and 
clean  sharp  sand,  in  such  proportions  as  may  be  required.* 

Mortar. — The  whole  masonry  of  the  locks  must  be  laid  in  mortar,  made  of  the  best 
hydraulic  cement,  mixed  with  clean  large  grained  sharp  sand,  generally 
in  the  proportion  of  two  of  sand  to  one  of  cement,  or  such  other  proportions  as  may  be 
directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  used' 
must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings,  provided  by  the 
contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  use, 
and  it  must  be  prepared  under  tbe  directions  and  to  the  satisfaction  of  the  officer^in 
charge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  one  and  a  half  (I  j)  of  clean  sharp  sand  to  one  of  ceoaent, 
and  adding  as  much  water  as  may  be  required  to  make  the  whole  run  freely  when  pro- 
perly mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be  washed. 
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When  the  works  are  in  progress,  the  walls  mast  be  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  backing  must  he  well  washed  if  clay  or  other  soil 
adheres  to  them  ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  be  mois- 
tened with  water  before  they  are  laid. 

In  case  the  walls,  or  any  portion  of  them,  are  allowed  to  remain  in  an  unfinished 
state  over  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thoroughly 
protect  them  from  the  action  of  frost. 

Order  of  Building. — ^The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 

have  more  than  two  uniinished  courses  at  one  time,  and  ho 
that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  tlie  other. 

The  stones  must  be  prepared  for  the  respective  places  thej  are  to  occupy  in  the 
▼ork  befoi'e  they  are  brought  onto  the  walls  ;  and  all  the  vertical  joints  of  one  course  are 
to  be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone  must 
be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against  disRirbing 
the  stones  after  they  are  laid. 

Puddle  Bed, — in  rear  of  the  lock  walls,  to  be  three  feet  in  width,  carried  theeniire 

height ;  it  must  be  made  of  the  best  description  of  material  that 
can  be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness, 
rach  of  which  must  be  watered  properly,  cut  transversely  and  longitudinally,  well 
trodden  and  pounded,  and  everything  done  to  render  the  whole  impervious  to  water. 
Paddle  beds  where  required  at  other  places  are  to  be  made  in  a  similar  way^  and  of 
Bach  dimensions  as  may  bo  directed. 

The  embankments  at  the  back  of  the  walls,  made  up  in  the  manner  already  described, 
ue  to  be  25  feet  in  width,  and  have  a  declivity  of  six  inches  outwards  from  the  lock. 

The  superstructure  of  the  swing  bridge,  also  the  fixtures  and  machinery  required  for 
working  it,  as  well  as  the  lock  gates,  will  be  made  a  separate  contract ;  but  all  the 
masonry  required  is  to  be  done  by  the  contractor  for  the  lock. 

Hubble  Walls, — forming  the  extension  of  the  wings  at  the  foot  of  the  lock,  will  be 

carried  up  on  the  platform  laid  on  the  top  of  the  crib  work  for 
tbeir  reception.  They  are  to  be  built  of  large  sized,  well-shaped  stones  of  a  durable 
nature,  properly  bonded  over  and  with  each  other,  and  laid  throughout  in  hydraulic 
cement  mortal*. 

At  the  upper  end,  the  walls  are  to  be  carried  the  same  height  as  the  lock  coping,  and 
at  the  lower  end  be  a  like  height  as  the  docking  :  they  are  to  bo  built  to  such  lines  as 
will  form  a  suitable  approach  to  the  lock,  and  the  face  of  the  stones  is  to  be  hammered  or 
•cabbled  to  such  batters  or  lines  as  may  be  required  to  adapt  them  to  the  position  they 
are  to  occupy  in  the  work, — coping  to  be  of  approved  sound  stone,  three  feet  wide 
and  twelve  inches  thick,  roughly  dressed  and  jointed,  and  at  least  4  feet  long  in  line 
of  wall. 

RxouLATiNG  Weib. — ^The  eastern  side  wall  of  the  present  structure  is  to  be  taken 

down  and  the  length  of  the  breast  increased  50  feet  or  more 
.towards  the  east.     A  foundation  for  the  extension  is  to  be  formed  at  a  level  two  feet 
lower  than  thi  bottom  of  th3  prese  it  weir,  if  circams'.ances  admit. 

The  material  excavated  from  the  pit  is  to  be  used  for  forming  banks  where  required, 
aad  must  be  hauled  and  placed  in  the  mann  r  previously  described. 
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The  bottom  of  the  pit  must  be  tiimmed  to  a  level  and  uniform  surface  to  receive  the 
foundation  timbers,  which  are  to  be  of  pine,  12  inches  square,  laid  12  inches  apart,  and  so 
as  to  rest  on  mudnsills  placed  within  the  line  of  the  side  walls,  and  on  the  bottom  through- 
out their  entire  length.  The  space  between  the  timber  to  be  filled  with  a  good  description 
of  puddle,  well  beaten  down,  or  with  concrete  ;  floor  to  be  of  3-inch  pine  plank,  laid  so 
as  to  break  joint  every  3  feet  in  width  of  planking,  and  be  well  fastened  with  white  oak 
treenails,  9  inches  long  and  1^  inches  in  diameter  ;  two  in  each  end  of  a  plank,  and  one 
on  alternate  sides  at  eveiy  crossing  of  a  timber.  Below  the  breast  wall  and  between  the 
wings,  a  second  course  of  plank,  2  inches  in  thickness,  is  to  be  laid  and  fastened  as  may 
be  directed. 

There  are  to  be  three  ranges  of  sheet  piles  acrops  the  foundation  ;  one  above  and 
another  below  the  breast  wall,  and  the  third  at  the  lower  end  of  the  wings  ;  they  are  all 
to  be  of  like  dimensions,  placed  and  secured  as  stated  for  those  in  the  lock  foundations. 

Masonry — Walls  are  to  be  built  in  the  positions,  and  be  of  the  respective  dimenaiona 
represented  on  the  general  plan  ;  throughout  they  must  consist  of  sound 
and  durable  stones,  free  from  seams  and  other  defects,  laid  in  full  mortar,  on  their 
naturA  beds. 

The  wings  are  to  be  of  "  Rook  Work,"  carried  up  to  a  batter  of  1  in  12,  face  18 
inches  and  2  feet  depth  of  bed  in  the  alternate  courses,  with  headers  3^  feet  depth  of  bed, 
and  not  more  than  10  feet  apart  in  every  course,  dressed  and  laid  so  that  the  beds  and 
end  joints  shall  not  exceed  three-eighths  (|)  of  an  inch. 

■ 

Breast  Wall — to  be  of  stone,  2  and  3  feet  depth  of  bed  in  the  alternate  courses, 

with  headers  in  each  course  4}  feet  deep  and  not  more  than  9  feet 
apart,  all  of  them  dressed  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of 
an  inch.  The  upper  side  to  be  plumb,  dressed  fair  and  smooth  to  receive  the  frame  work 
of  the  sluices,  and  the  lower  side  to  be  rock-faced  work  laid  to  a  batter  of  about  4  inches 
to  the  foot  rise.  Great  care  must  be  taken  to  form  a  good  connection  between  the  old  and 
new  work. 

There  are  to  be  six  sluice-ways  through  this  wall,  each  four  feet  wide  and  four  feet 
high,  the  sides  of  which  are  to  be  dressed  smooth — sills  and  lintels  to  be  6  feet  long  each, 
and  the  thickness  of  the  piers  to  be  made  up  of  one  stone  the  full  width  (2  feet). 

Breast  Wall  Coping — to  be  four  feet  wide  on  top,  increasing  in  width  downwards. 

to  the  batter  of  the  wall,  the  lower  bed  and  joints  must  be 
kept  full  throughout,  and  the  top  dressed  fair  and  so  as  to  have  a  declivity  of  one  inch 
towards  the  up-stream  side. 

A  pier  is  to  be  carried  up  above  the  breast  wall  to  form  a  bearing  for  a  bridge ;  it  ia 
to  be  5^  feet  wide  at  bottom — batter  on  both  sides  so  as  to  be  four  feet  wide  at  top,  and 
built  in  courses  corresponding  in  height  to  those  of  the  breast  wall,  and  of  such  a  width  of 
bed  that  two  stones  will  make  up  the  thickness  of  the  pier,  and  have  headers  not  more 
than  9  feet  apart,  passing  entirely  through  the  wall. 

The  coping  to  be  dressed  on  top,  and  of  the  full  width  of  the  wall.  Offsets  on  the 
different  courses  of  the  lower  wings  to  be  made  from  5  feet  over  the  level  of  the  lower 
reach,  as  represented  on  plan.  Wing  coping  to  be  at  least  12  inches  high,  3^  feet  wide, 
with  beds  and  joints  kepi  full  throughout,  and  top  neatly  boucharded. 

In  addition  to  a  range  of  piles  to  be  placed  in  line  of  the  breast  wall,  a  counterfort  of 
masonry,  4  feet  thick,  and  at  least  7  feet  in  length,  will  be  carried  up  in  rear  of  the  east 
wing- wall  to  the  height  of  the  water  level  of  the  upper  reach. 

Backing — ^To  be  of  a  like  class  of  stone,  and  laid  in  like  manner  as  described  for  the 
rear  part  of  the  lock  walls. 
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The  whole  of  the  weir  masonry  must  also  be  laid  in  the  best  hydraulic  cement  mortar, 
mixed  and  prepared  as  stated  for  other  portions  of  the  works. 

A  puddle  bed  3  feet  in  width  is  to  be  carried  up  in  rear  of  the  side  or  wing  walls,  to 
the  full  height  of  the  water  level  of  the  upper  reach.  The  material  used  for  this  purpose, 
as  wtU  as  for  the  puddle  between  the  foundation  timbers,  and  for  the  sheet  pile  trenches, 
miiat  be  of  the  best  and  most  suitable  kind  that  can  be  obtained  on  the  section  or  in  the 
ndnity  of  the  work. 

Sluice  Gates — to  be  built  of  the  best  quality  of  white  oak  plank,  6  inches  thick 

at  the  centre,  and  gradually  rounded  off  on  both  sides  to  3^  inches 
at  the  end.  Each  gate  to  have  a  top  and  bottom  plate  of  cast  iron,  connected  with  bolts 
of  wrought  iron,  seven-eighths  (|)  of  an  inch  in  diameter,  passing  through  the  gate  ;  and 
to  have  straps  of  wrought  iron  3  inches  wide  and  three- eighths  (|)  of  an  inch  thick  on  both 
sides  of  the  gate,  within  three  inches  of  each  end  ;  the  straps  are  to  be  let  in  flush,  and 
fistened,  at  distances  not  more  than  6  inches  apart,  with  rivets  ^  an  inch  in  diameter 
eoontersunk  into  the  straps.  The  top  plates  are  to  be  2f  inches  deep,  and  those  at  the 
bottom  6^  inches  deep,  each  to  have  a  flange  from  the  centre  outwards  on  opposite  sides. 

The  gates  ai*e  to  revolve  on  the  centre,  on  pivots  working  into  the  bottom  plates  of 
the  gates,  and  on  the  top  of  each  a  disc  of  steel  or  hard  brass  is  to  be  placed,  and  have  a 
bTBss  collar  and  lining.  The  pivots  are  to  be  3|^  inches  diameter,  connected  with  plates 
'i  inches  square  and  2  inches  thick,  let  into  the  sills  of  the  sluice-way,  and  secured  to 
them  hy  fox-bolts. 

The  gates  are  to  be  arranged  in  a  framework  of  oak  timber,  6  inches  thick  and  12 
ioehea  wide,  fastened  with  fox  and  key-bolts  to  the  piers  and  lintels  of  the  sluice-way. 

The  vertical  posts  of  the  frame  are  to  be  bevelled  so  as  to  form  a  bearing  for  the  sides 
of  the  gates  when  closed,  and  stops  are  to  be  placed  in  the  interior  as  directed. 

The  tarnine  rods  are  to  be  of  wrought  iron,  3  inches  diameter,  of  sufficient  length  to 
pus  through  the  gates  and  stand  six  inches  over  the  side  timbers  of  the  platform  to  be 
fonned  over  the  weir.  They  are  to  be  keyed  into  the  plates  on  the  gates,  and  secured 
into  the  masonry  with  suitable  iron  brackets,  the  upper  end  of  them  to  be  made  squar3, 
on  which  a  movable  handle  is  to  be  fitted ;  and  they  are  further  to  be  connected  with 
racks  on  the  platform,  made  so  as  to  secure  the  gate  in  the  position  required. 

Guide  Eakoes — are  to  be  constructed  at  the  south  end  of  the  lock  in  the  position 

shown  on  plan.  They  may  be  either  formed  of  crib-work  of  a  like 
daas  as  described  for  the  extension  of  the  pier  and  docking,  or  they  may  be  of  piles,  or  of 
piles  and  crib-work  combined. 

In  case  the  bottom  is  of  an  unusually  soft  nature,  it  is  probable  that  cribs  may  be^ 
dispensed  with,  and  floating  guide  ranges  formed,  and  kept  in  place  by  piles  along  each 
ade — piles  to  be  braced  transversely  and  obliquely  at  the  height  suited  to  the  circum- 
8taDo«9.  The  rates  tendered  for  piles  to  be  applicable  ia  either  case,  and  the  rates  tendered 
for  docking  to  apply  in  case  pier  work  is  built. 

In  the  execution  of  the  works  generally,  but  especially  that  portion  of  them  connected 
vith  the  enlargement  of  the  regulating  weir,  great  care  must  be  taken  to  guard  against 
interrupting  or  in  any  way  interfering  with  the  operations  of  the  present  canal.  Before 
tbe  existing  roadway  is  obstructed  or  in  any  way  disturbed,  the  contractor  must  provide 
It  his  own  cost  and  expense,  satisfactory  means  for  the  public  travel  to  pass  freely  at  this 
place,  either  by  the  construction  of  a  temporary  bridge,  or  some  other  way  by  which  the 
general  travel  will  be  best  accommodated.  It  is  further  to  be  clearly  and  distinctly  under- 
stood that  be  (the  contractor)  shall  be  held  strictly  and  legally  liable  and  responsible  for 
keeping  the  crossing  in  such  a  condition  that  it  can  be  safely  used  during  the  whole  time 
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the  "work  is  in  progress  of  coDstruction  ;  and  that  he  will  remove  at  his  own  cost,  when 
directed,  any  bridge  or  other  temporary  means  of  crossing  that  may  have  been  formed. 

The  bulk  sum  tendered  for  the  removal  of  "  Andrews'  Dry  Dock  "  must  include  the 
cost  of  taking  down  and  clearing  away  the  side  wall,  pulling  or  taking  out  ])iles,  cutting 
otit  and  clearing  bottom  ;  removal  of  gates  and  everything  connected  with  the  dock,  and 
})iacing  all  the  materials  moved  at  such  points  as  may  be  directed. 

The  bulk  sum  tendered  for  un  watering  the  works  must  embrace  the  cost  of  construcb- 
ing  all  coffer-dams  required  to  keep  out  the  water  of  Lake  Ontario,  as  well  as  that  of  the 
present  canal,  and  to  guard  against  leakage,  springs  or  surface  drainage,  together  with 
the  expense  of  pumping,  bailing,  removing  ice  and  snow,  and  every  contingency  direotlr 
or  indirectly  connected  with  unwatenng  the  lock  and  weir  pits,  or  any  other  |)ortion  of 
the  works,  during  the  progress  of  the  operations,  and  up  to  the  fall  completion  of  the 
whole  undertaking ;  and  the  satisfactory  removal  of  all  coffer-dams  and  other  temporary 
constructions. 

Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangement  and  general  mode  of  construction  ;  but  detiuled 
working  drawings,  arianged,  modified  and  adapted  to  the  lock  and  weir  foundation,  and 
for  all  such  other  parts  of  the  structure  as  may  be  required,  will  be  furnished  as  the 
works  proceed. 

Materials,  Seevice  Ground,  &c. — The  contractor  must  provide  at  his  own  oost 

and  expense  all  the  service  ground  that  may  be 
required  for  temporary  roads,  or  for  the  placing  or  preparing  of  mateiials,  beyond  the  land 
that  may  be  required  for  canal  purposes  by  the  Department  of  Public  Works.  He  must 
also  provide,  furnish  and  deliver  at  his  own  cost  all  necessary  materials,  and  procure  all 
plant,  tools,  implements,  derricks,  machinery  and  labour,  and  everything  necessary  for  the 
satisfactory  execution  and  completion  of  the  work,  as  contemplated  in  this  spicification. 

[]'  ^All  materials  must  be  of  the  best  class  of  their  respective  kinds ;  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship,  and  every  contingency  connected  with  the  due  prosecution  of  the 
work^as  herein  described,  and  the  instructions  of  the  engineer  in  charge. 

Tenders  will  not  be  considered,  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signatures,  the 
nature  of  the  occupation,  and  place  of  residence  of  each  member  of  the  same. 

For  the  due  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real 
estate,  or  by  deposit  of  money,  public  or  municipal  securities,  or  bank  stock,  to  an  amount 
of  five  per  cent  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
these  conditions,  as  well  as  the  due  perlormance  of  the  work  embmced  in  the  contract. 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
"  Tender  "  has  been  accepted  shall  have  entei*ed  into  contract,  and  must  be  proceeded  with 
in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of 
the  works  embraced  in  the  contract  can  be  fully  completed  on  or  before  the  first  day  of. 
April,  1877. 

JOHN   PAGE, 
Chief  Enjineer  of  Public  Worh. 
Ottawa,  8th  May,  1875. 


APPENDIX    No.    2. 


WELLAJ^D  CANAI 


{specification Jor  the  Construclion  of  a  Regultting    Weir,  Sluioe 
Gates,  Roadway  Bridge,  etc.,  at  PORT  DALHOUSIE. 


The  structures  are  to  be  placed  to  the  westward  of  the  new  outlet  lock,  in  the 
iwpective  positions  indicated  on  the  general  plan,  and  must  be  executed  of  the  cla*8  of 
materials,  and  in  the  manner,  herein  described  : — 

The  bi-east  of  the  weir  is  to  be  at  right  angles  to  the  line  of  the  lock  walls,  and  its 
ipperor  8onthei*n  side  73  feet  north  of  the  i-ange  of  the  upper  gate  quoins  ;  the  top  face- 
line  of  the  east  side  wall  of  the  weir  is  to  be  about  83  feet  from  the  face  of  the  west 
▼all  of  the  lock.  The  distance  between  the  side  walls  will  be  about  91^  feet,  the  breast 
▼all  bo  be  13  feet  thick  at  bottom  and  4-  feet  at  top,  strengthened  by  three  piers  aiTanged 
•0  as  to  divide  tho  distance  into  four  equal  spaces,  and  in  each  of  these  bays  there  are 
to  be  three  sluice-ways,  each  4  feet  square,  the  sills  of  which  aro  to  be  18  feet  below 
the  Buiface  level  of  the  upper  reach,  or  20  feet  below  the  top  of  the  coping  of  the  new 
lock. 

It  is  to  be  clearly  and  distinctly  understood  that^  if  the  nature  of  the  foundation, 
improvement  of  the  line,  or  any  other  circumstances,  render  it  necessary  to  change 
either  the  line,  position  or  dimensions  of  the  weir,  or  the  line  of  the  bridge,  the 
Department  of  Kailways  and  Canals  reserves  to  itself  the  right  of  making  all  such 
changes  as  may  be  required,  either  by  diminishing  the  size  of  the  weir  or  altering  the 
ote,  position  or  direction  of  all  or  any  of  the  structures,  as  may  be  considered 
idyantageous  for  the  better  carrying  out  of  the  objects  contemplated. 

These  changes  may  be  made  either  before  the  works  are  commenced  or  during  their 
proi^ress,  without  giving  CHuse  for  any  increase  or  diminution  in  the  prices  tendered  for 
the  respective  items  of  work. 

Excavation. — The  pit  for  the  weir  is  to  be  excavated  to  about  112  feet  in  width 

and  44  feet  in  length,  and  sunk  to  the  depth  of  21^  feet  below  the 
sorfftce  level  of  the  upper  reach,  or  23^  feet  below  the  top  of  the  coping  of  the  new 
lock,  or  dee[>cr  if  required. 

B 
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The  bottom  must  be  trimmed  off  smooth  and  level,  so  as  to  give  a  fair  and  uniform 
bearing  for  the  foundation  timbers.  Tracks  for  subsills  are  to  cut  where  required,  and 
trenches  for  sheet  piles  sunk  5  feet  in  depth  at  the  places  indicated  on  the  plan,  or 
hereinafter  described,  or  at  such  other  places  as  may  be  pointed  out  hy  the  officer  in 
chaise. 

The  materials  excavate  from  the  pit  are  to  be  deposited  along  the  outer  westerly 
and  south-westerly  sides  of  the  present  bank  or  roadway,  between  the  old  storehouse 
opposite  the  flour  mill  and  a  point  intersecting  a  line  extended  aci'oss  the  tail  of  the 
weir-;  all  of  which  must  be  placed  in  a  satisfactory  manner,  so  as  to  increase  the  width 
of  the  roadway. 

# 
When  the  weir  and  side  walls  shall  have  been  completed,  all  that  part  of  the 
present  roadway  or  dam  above  and  opposite  the  weir  must  be  removed  to  the  full  depth 
of  15  feet  below  the  top  of  the  coping  of  the  lift  lock,  part  of  the  upper  portion  of 
which  may  be  used  to  make  up  the  bank  in  rear  of  the  side  walls  of  the  weir  and  the 
retaining  or  side  walls  ttbove  and  below  it ;  and  that  part  of  the  materia]  that  has  to  be 
removed  by  dredging  must  be  taken  to  such  places  in  the  pond,  within  one  mile  and 
a  half  of  the  weir,  as  may  be  directed. 

After  the  completion  of  weir  and  side  walls,  the  lower  dam  must  also  be  removed 
to  lines  marked  out  for  that  purpose,  and  to  a  depth  of  within  two  feet  of  the  lower 
mitre  sill  of  the  lift  lock  ;  all  the  materials  from  which  must  be  taken  out  into  Lake 
Ontario  in  scows,  and  dumped  outside  the  line  of  six  fathoms  of  water. 

All  the  excavation  required  to  be  done  for  the  extension  or  retaining  walls*,  above 
and  below  the  weir,  must  be  done  by  the  contractor  at  the  time  directed ;  and  the 
material,  from  both  the  east  and  west  sides,  must  be  hauled  and  placed  so  as  to  make  up 
and  increase  the  width  of  the  roadway  on  its  west  and  south-westerly  sides,  as  described 
for  the  excavation  from  the  weir  pit. 

In  estimating  the  excavation  of  the  weir  pit  and  the  retaining  walls,  a  slope  of  one 
to  one  will  be  allowed,  and  in  consideration  of  which  the  contractor  must  assume  the 
full  and  entire  responsibility  of  removing,  at  his  own  cost  and  expense,  any  slides  of  the 
side  material  that  may  take  place  duiing  the  progress  of  the  works. 

The  cost  of  handling,  hauling  and  depositing  of  the  material  at  the  places,  and  in 
the  manner  directed,  including  the  grading  and  formation  of  roads,  forming  embank- 
ments, and  all  other  works  that  may  be  required,  as  well  as  any  material  which  it  may 
be  found  necessary  to  take  from  borrowing  pits  or  other  places  (within  a  distance  of  500 
feet)  and  placing  the  same  in  embankment,  must  all  be  embraced  in  the  price  tendered 
for  excavation. 

It  should  further  be  fully  and  cleai^ly  understood  that  all  the  dredging  done  for  the 
removal  of  the  dams  at  present  above  and  below  tho  weir  pit,  and  making  the  water- 
ways to  the  respective  depths  stated,  will  be  measured,  computed  and  paid  for  in  the 
4olid»  For  this  purpose  accurate  levels  and  soundings  will  be  taken  over  the  whole  area 
to  be  dredged,  before  the  works  are  commenced,  with  refeience  to  a  fixed  and  i.«ennanent 
bench-mai'k,  and  from  these,  together  with  soundings  and  measurements  afterwards 
made,  the  quantities  of  dredging  done  will  be  estimated. 

All  the  stones  of  the  old  weir  which  have  to  be  removed  fi*om  the  site  of  the  new 
one,  will  be  measured  and  paid  for  as  ordinary  excavation,  and  such  portions  of  them  aa 
may  be  suitable  can  he  used  for  backing  the  new  work. 
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FbuHBATios  OF  Weib — ^to  be  formed  of  pine  timber  12  inches  square,  laid  from 

10  to  12  inches  apart,  in  ranges  corresponding  to  the  line 
of  the  breast  wall  and  sheet  piles.  The  entire  width  of  the  foundation  to  be  made  up  of 
two  and  three  lengths  of  timber  alternately,  that  is  to  say,  the  butVjoint  in  one  range  is 
to  be  immediately  under  the  centre  pier,  and  in  the  adjoining  range  the  buttrjomcp^are  to 
be  imder  the  middle  of  the  two  intermediate  piers. 

All  the  timbers  must  be  carefully  counterhewn  on  their  upper  and  lower  sides,  or 
nwn  to  the  proper  thickness,  and  laid  so  as  to  have  an  uniform  bearing  throughout  their 
entire  length,  and  present  a  fair  surface  for  the  plank.  They  are  to  rest  on  subsills 
placed  under  the  side  walls  and  piers,  and  the  spaces  between  and  at  the  ends  of  them, 
ss  veil  as  around  the  subsills,  must  be  carefully  filled  v/ith  concrete,  prepared  as 
mbsequently  described,  well  rammed  into  all  the  openings  and  made  to  a  full  fair  surface 
to  receive  the  floor  plank. 

In  case  of  any  inequalities  in  the  surface  of  the  bottom  or  site,  the  soft  parts 
BQst  be  cut  into  level  bBuches  to  such  a  depth  and  extent  as  may  be  required,  otherwise 
tbe  whole  area  of  the  bottom  must  be  lowered  one  foot  or  moi-e,  as  may  be  directed,  and 
a  stratum  of  concrete,  of  the  proper  depth,  laid  to  form  a  fair  bearing  surface  for  the 
floor  timbers. 

Trenches,  etc. — For  the  reception  of  sheet-piles,  trenches  are  to  be  excavated  at 

the  places  represented  on  the  plan,  that  is  to  say,  one  at  each  end 
of  tbe  weir  walls,  one  at  the  upp3r  side  of  the  breast  wall,  and  at  such  other  place  or 
l^aoes  as  may  be  dii'ected.  They  are  to  be  sunk  5  feet  below  the  bottom  of  the  foun- 
<btion  timbers,  and  made  2  feet  in  width  at  bottom  and  2^  leet  at  top.  One  side  of  each 
trench  must  be  cut  down  plumb,  anU  as  smooth  as  possible,  so  as  to  afford  an  even 
bearing  to  the  piles  for  their  entire  depth ;  if  necessary,  the  piles  must  be  bedded  in 
ttment  mortar  at  the  time  they  are  put  in  place.  After  the  piles  are  in  position  the 
trenches  most  be  well  filled  with  concrate,  to  the  height  of  the  adjoining  ground. 

In  rear  of  the  side  walls  of  the  weir,  puddle  beds,  5  feet  in  width,  are  to  he 
extended  out  opposite  the  breast  wall  to  the  old  or  solid  bank,  and  carried  up  to  0)ie  foot 
«ver  the  'water  surface  of  the  upper  level. 

Pdddle. — At  all  places  where  puddle  is  herein  stated,  or  may  be  subsequently 

directed,  to  be  used  in  the  work,  it  must  (be  made  of  the  best  description 

of  material  that  can  be  obtained  in  the  vicinity,  laid  on*  in  layers  not  exceeding  8  inches 

in  thickness,  each  of  which  must  be  watered,  properly  cut  transversely  and  longitu- 

diaally,  irell  trodden  and  pounded,  and  everything  done  to  render  it  impervious  to  water. 

Sheet  Piles, — to  consist  of  3-inch  pine  plank,  placed  vertically,  and  generally  6  feet 

long ;  they  are  to  be  jointed  with  a  plane,  and  have  the  edge  of  each 
p2ank  chamfered  on  the  side  next  the  trench.  When  in  position  they  are  to  be  fastened 
to  tiie  foundation  timbers  with  two  7-inch  spikes  through  the  top  of  each  plank.  The 
eoarae  in  line  with  the  upper  side  of  the  breast  wall  mUst  extend  at  least  three  feet 
^jrond  tbe  rear  lino  of  the  counterforts  on  the  east  and  west  sides,  and  be  continued 
outwards  to  the  bank,  up  to  high-water  mark.  All  the  other  courses  must  extend  out 
^y  to  the  rear  line  of  the  respective  walls. 

Floorino. — The  bottom  and  entire  spaces  to  be  occupied  by  the  side  walls,  breast 

wall  and  piers  of  the  weir  are  to  be  covered  with  a  course  of  3 -inch 

IRoe  flooring,    all  the  planks  of  which  roust  be  carefully  jointed  with  a  plane,  and  when 

being  laid  most  be  driven  up  by  means  of  dogs  and  wedges  to  close  joints,  and  fastened 
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to  the  foundation  timbers  with  white  oak  or  rock  elm  treenails,  9  inches  long  and  1^ 
inches  diameter,  two  at  each  end  of  a  plank  and  one  at  every  crossing  of  a  timber,  on 
alternate  sides.     Every  three  feet  in  width  of  plank  to  break  joint  at  least  four  feet 

On  the  lower  side  of  the  breast  wall,  between  the  piers  and  between  the  side  walls 
and  piers,  the  lower  floor  must  be  dubbed  to  an  uniform  surface,  and  a  second  floor  of 
2-inch  pine  plank  laid  so  as  to  break  joint  over  the  planks  underneath,  and  be  fastened 
with  7-inch  pressed  spikes. 

Masonry. — The  walls  of  the  weir  are  to  be  commenced  on  the  top  of  the  first  course 
of  plank,  or  22  feet  below  the  level  of  the  coping  of  the  new  lock. 
They  are  to  be  placed  in  the  position,  and  be  of  the  respective  dimensions,  herein  stated, 
or  shown  on  the  plan  and  sectiou;.  They  must  be  built  throughout  of  gray  limestone,  of 
a  sound  and  durable  class,  free  from  seams  and  other  defects,  in  courses  which  may  vary 
from  10  to  24  inches,  and  laid,  in  all  cases,  on  their  natural  beds,  in  properly  prepared 
hydraulic  cement  mortar.  The  faces  of  the  walls  are,  for  the  most  part,  to  be  of  "  rock 
work,"  but  the  face  stones  forming  the  upper  side  of  the  breast  wall  and  sluice-wayi 
must  be  dressed  fair  and  smooth. 

Side  Walls — to  be  9 J  feet  thick  at  bottom,  from  the  south  or  upper  end  to  4  feet 

below  the  lower  face-line  of  tho  breast  wall,  thence  they  are  to 
diminish  to  6  feet  at  the  north  end.  The  fac3  to  have  a  batter  of  one  in  twenty-four, 
and  the  back  to  be  carried  up  plumb  to  within  four  feet  of  the  top,  then  batter  to  the 
rear  line  of  the  coping. 

The  face  stones  must  be  at  least  20  and  30  inches  depth  of  bed  in  the  alternate 
courses,  and  have  not  less  than  two  feet  length  oC  face.  In  every  course  there  are  to 
be  headers  of  at  least  20  inches  length  of  face  and  4  feet  depth  of  bed,  [)laced  not  more 
tlian  10  feet  from  centre  to  centime.  The  upper  and  lower  beds  of  both  "  headers  and 
stretchei*s  "  must  be  dressed  parallel  for  at  least  two-thirds  the  depth  of  the  bed,  and  the 
end  kept  full  for  at  least  9  inches  back  from  the  face ;  the  face  may  be  left  rough,  but  no 
projection  on  it  can  be  allowed  to  exceed  two  inches.  Tho  dressing  to  be  such  that  the 
horizontal  and* vertical  joints  between  the  stones,  when  in  place,  shall  not  exceed  three- 
eighths  (§)  of  an  inch.  Checks  for  stop  logs  are  to  be  cut  in  the  faces  of  the  piers  and 
side  walls,  both  above  and  below  the  breast  wall,  in  the  position  shown  on  the  plan  and 
in  the  manner  subsequently  described. 

Breast  Wall — ^To  be  13  feet  thick  at  bottom,  4  feot  at  top,  and  19J  feet  high  ;  to 

be  built  of  stone  2  and  3  feet  depth  of  bed  in  the  alternate 
coursf.s,  with  headers  in  each  course  4^  feet  deep  and  not  more  than  9  feet  apart. 
AM  of  them  must  be  dressed  so  that  the  horizontal  and  vertical  joints  shall  not  exceed 
one  fourth  (\)  of  an  inch.  The  wall  is  to  be  carried  up  and  bonded  into  the  picxn 
and  side  walls,  tho  courses  of  all  of  which  must  either  be  of  a  like  height  or  be  checked 
for  that  purpose. 

The  upper  side  of  this  wall,  in  the  different  bays  between  the  piers  and  between 
them  and  the  side  walls,  must  be  dressed  and  carried  up  plumb,  from  an  offset  on  the  sill 
course,  and  have  checks  or  recesses  formed  in  it  to  receive  the  plank  packing  for  the 
frame- work  of  the  sluices  ;  the  lower  side  to  be  "rock-faced"  work,  laid  to  a  batter  of 
about  5  inches  to  the  foot  rise. 

In  the  breast  wall  there  are  to  be,  as  before  stated,  12  sluice-ways — three  in  each 
bay — each  of  them  4  feet  wide  and  4  feet  high  ;  the  top,  bottom  and  sides  of  which  are  to 
be  dressed  smooth. 
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l%e  sills  for  them  must,  throughout,  be  2  feet  in  depth  of  coarse,  and  in  each  case 
the  stones  must  be  6  feet  in  length,  and  of  suoh  a  width  as  to  make  up  the  full  thickness 
of  the  wall  in  five  pieces.  They  must  all  be  of  the  full  dimensions,  and  be  dressed  so  as 
to  kj  to  one-fourth  (^)  of  an  inch  joints,  both  horizontally  and  vertically,  for  their  full 
IsDgth  and  depth  and  for  the  entire  thickness  of  the  wall,  and  the  upper  sides  of  all  of 
tbem  must  be  dressed  to  a  fair  smooth  surface. 

In  the  upper  edges  of  all  of  the  upper  sills,  checks  for  the  sluice-gates  are  to  be 
cat  oat,  5  inches  deep  at  7  inches  back  from  the  face,  and  9  inches  deep  at  the  face- 
fine. 

The  piers  between  the  sluice-ways,  in  all  the  four  divisions  of  the  water-way,  are 
to  be  two  feet  in  width,  and  must  be  made  up  of  stones  the  full  thickness  and  of  such  a 
dppih  of  course  as  to  make  up  the  full  height  (4  feet)  in,  at  most,  three  courses.  They 
mast  be  neatly  dressed  on  both  faces,  and,  when  laid,  be  bonded  over  and  with  each  other 
it  least  one  foot. 

Hie  lintels  must  be  at  least  20  inches  depth  of  course,  €  feet  in  length  and  of  such  a 
vidth  as  to  make  up  the  whole  thickness  of  the  wall  in  four  pieces.  All  of  them  must 
be  of  the  full  dimensions  and  be  dressed  so  as  to  lay  to  one-fourth  (|)  of  an  inch  joints, 
Voth  horizontally  and  vertically,  and  the  lower  sides  of  all  of  them  must  be  dressed  to  a 
&tr  smooth  surface. 

The  faces  of  the  lintels  on  the  up-stream  side,  for  10  inches  from  their  lower  side, 
and  for  their  full  height  and  for  or.e  foot  at  both  ends  of  them,  are  to  It^  sunk  3^  inches, 
ind  the  ends  of  the  piers,  between  the  sluice-ways,  as  well  as  those  adjoining  the  side 
ud  division  walls,  are  to  stand  back  to  the  tsame  line.  The  recesses  over  them  are  also 
to  be  formed  to  the  height  of  4  J  feet  above  the  upper  line  of  the  sluice-ways,  thus  forming 
recesses  of  the  depth  stated  (3 J")  toTcceive  the  plank  packing  for  the  frame-woik,  etc., 
of  the  sluice-gates. 

The 'centre  and  intermediate  piers,  or  the  division  piers,  are  to  extend  the  whole 
length  of  the  foundation  above  and  below  th^  bi'east  wall.  They  are  to  be  5  feet  9| 
iDclies  thick  at  bottom  and  batter  on  both  sides  at  the  rate  of  five-eighths  (| )  of  an  inch 
to  the  foot  rise  to  3  J  feet  in  width  at  top.  From  the  upper  end  to  three  feet  below  the 
lower  line  of  the  breast  wall,  the  piers  are  to  bo  carried  to  the  same  height  as  the  side 
wallB,  and  the  lower  ends  of  them  to  be  made  to  a  batter  of  about  7  inches  to  the  foot 
rise.  There  are  to  be  double- quoins  or  headera  in  the  alternate  couraes  at  both  the  upper 
ind  lower  ends  of  the  piers,  and  in  the  upper  half  of  them  there  must  be  double  headers 
in  every  course,  not  more  than  8  feet  apart,  hetween  which  the  wall  may  bo  made  up  of 
two  widths  of  stone. 

In  the  face  of  the  side  walls  and  on  both  sides  of  the  division  piers,  checTrs  12  inches 
wide  and  2  feet  apart  are  to  be  cut  within  2|  feet  of  t'leir  extreme  upper  end,  for  the 
ioeeption  of  stop  timbers  ;  they  are  to  be  made  3  inches  deep  at  the  top,  increasing  in 
^pth  downwards  according  to  the  batter  of  the  respective  walls,  so  that  when  the  stx)nes 
we  iu  position  the  backs  of  the  checks  shall  be  plumb. 

Below  the  breast  wall,  checks  for  stop  timbers  are  also  to  be  cut  at  the  places 
indicated  on  the  plan  ;  they  are  to  be  12  inches  wide  and  2  feet  apart ;  those  in  the  side 
walls  will  be  7  J  inches  deep  at  the  bottom,  and  run  out  to  the  line  of  the  wall  at  15  J  feet 
ofer  the  floor ;  and  in  the  division  piers  they  will  be  8 J  inches  deep  at  bottom  and  tor- 
minate  at  the  height  of  14  J-  feet. 

In  the  lower  wings,  offsets  or  steps  are  to  be  made  in  the  different  courses,  from  a 
poiat  about  9  feet  below  the  lower  face  top  line  of  the  breast  wall,  as  represented 
00  the  plan. 
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Coping. — The  breast  wall  coping  mnst  be  at  least  18  inches  in  height  of  course,  and 
in  lengths  of  not  less  than  4  feet.  It  must  be  4  feet  wide  on  top,  increas- 
ing in  width  downward  to  the  hatter  of  the  waU.  The  lower  beds  and  joints  of  each 
stone  must  be  kept  full  throughout ;  the  top  dressed  fair  and  so  as  to  have  a  declivity  of 
one  inch  toward  the  upstream  side.  The  different  stones  are  to  be  coDLected  with  dowels 
at  the  joints,  and  secured  with  bolts  to  the  course  underneath. 

The  coping  stones  of  the  division  piers  are  to  be  3J  feet  wide  on  top,  increasing 
according  to  the  batter  of  the  walls,  and  the  coping  of  the  side  walls  is  to  be  3  feet  wide 
on  top,  increasing  in  width  downward  to  the  face  batter  and  to  the  rear  frost  baiter  ; 
they  must  all  be  at  least  15  inches  in  thickness,  have  full  beds  and  joints,  and  be  neatlj 
boucharded  on  top. 

The  arrises  of  all  the  face  stones  in  both  the  upper  and  lower  sides  of  the  breast 
wall,  the  division-p'ers,  the  sills,  lintels,  piers  and  sides  of  the  sluice-ways,  must  all  bs 
kept  good,  and  the  whole  dressed  in  such  a  manner  that  their  upper  and  lower  beds  shall 
be  parallel  for  at  least  three-fourths  of  their  width,  and  the  end  joints  squared  for  not 
less  than  12  inches  back  from  the  face,  and  so  dressed  that  when  laid  the  horizontal  and 
vertical  joints  shall  not  exceed,  as  previously  stated,  one-fourth  of  an  inch  thickness  ol 
mortar. 

Backing — to  be  of  an  approved  class  of  large-sized,  well-shaped  stones,  not  less  than 
six  inches  in  thickness,  laid  on  their  broadest  beds  in  full  mortar,  and 
bonded  over  and  with  each  other  throughout  tho  wall. 

In  addition  to  the  range  of  sheet  piles  to  be  placed  in  line  of  the  breast  wall,  a  coun- 
terfort of  masonry,  4  feet  thick  and  7  feet  in  length,  is  to  be  carried  up  in  connection 
with  each  of  the  side  walls  to  within  4  feet  of  the  top  of  the  coping. 

A  puddle  bed  three  feet  in  width  is  to  be  carried  up  in  rear  of  side  walls,  as  the 
works  progress,  to  the  full  height  of  the  upper  reach. 

Sluice  Gates — to  bo  arranged  to  work  vertically  by  means  of  lifting-screws  ;  they 

are  to  be  wedge-shaped  on  their  bearing  surface  and  water-tight 
only  when  closed.  When  in  motion  the  gate  will  be  carried  on  six  friction  rollers, — 
three  on  each  side, — running  on  cast  iron  paths,  secured  to- the  packing  plank,  placed 
in  recesses  formed  in  the  masonry  for  that  purpose.  These  planks  are  to  be  of  white  oak, 
generally  2^  inches  thick,  fastened  to  the  masonry  and  further  secured  by  vertical  guide 
timbers,  fastened  to  the  ends  of  the  piers  and  wsJl  above  them  by  means  of  foz-tailed 
bolts  seven-eighths  ( j)  of  an  inch  diameter,  let  6  inches  into  the  masonry,  or  by  bolts 
driven  into  pine  plugs,  fitted  into  holes  made  in  the  wall  for  their  reception. 

The  guide  timbers  are  to  be  of  white  oak,  9^  inches  by  7  inches,  dressed  with  a 
plane,  and  must  be  grooved  out  for  the  ends  of  the  guide  roller  shafts. 

The  path  plates  are  to  be  fastened  to  the  packing  plank  with  wood  screws  one-fourth 
of  an  inch  diameter,  the  holes  for  which  must  be  countersunk,  so  that  their  heads,  when 
in  place,  are  wholly  below  the  face  of  tho  plate. 

Gai'es — to  be  formed  of  white  oak  timber  scantling,  arranged  vertically,  the  middle 
pieces  to  bo  5  inches  by  7  inches,  and  the  outside  pieces  5f  inches  by  8^ 
inches,  all  of  which  must  be  planed  and  properly  jointed.  Into  the  outer  edge  of  each  of 
the  outside  timbers  three  cast  iron  cheek  plates  are  to  be  fitted  through  these  plates,  and 
the  gate  horizontal  rods  are  to  pass  and  form  journals  for  the  friction  rollers.  The  ends 
of  the  rods  are  each  to  be  turned  up  9  inches,  and  have  brass  ferrules  fitted  on  them,  tb« 
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rods  to  be  machs  to  draw  and  hold  the  timbers  firmly  together,  the  ferrules  to  serve  for 
batting  pieces  to  both  the  rods  and  ioumals.  The  arrangement  and  manner  of  finishing 
the  ends  of  tbe  rods,  and  dimensions  of  the  difierent  parts  will  be  readily  understood  bj 
the  working  drawings  which  will  be  furnished. 

The  gates  are  each  to  be  strengthened  by  two  bridging  trusses  of  cast  iron,  the  ends 
of  which  are  to  rest  in  seats  prepared  in  cheek  plates  to  receive  them  ;  the  tension  rods 
sre  to  be  1  inch  diameter  and  have  large,  flat,  square  heads  and  hexagon  nuts.  The 
bottom  flange  of  the  truss  to  stand  half  an  inch  clear  of  the  face  of  the  gate.  Each  of 
the  gates  to  be  opened  and  closed  by  means  of  a  lifting-screw  2^  inches  diameter,  mad« 
of  mild  steel,  attached  to  a  matrix  and  hand-wheel  working  in  a  casting  placed  on  the 
bridge  timber  over  the  gates. 

Tbe  coupling  rods,  eye  bolts  and  attachments,  both  to  the  gates  and  screws,  as  well 
as  the  forms  and  dimensions  of  each  part,  will  be  given  in  detail  on  the  working 
drawings. 

Bridge. — To  aflbrd  a  convenient  means  of  working  the  sluice-gates,  a  bridge  or 
platform  will  be  constructed  above  the  upper  line  of  the  breast  wall ;  it  will 
be  formed  of  stringers  of  pine  timber  covered  with  2  or  3-inch  pine  plank,  as  may  be 
directed.  The  stringers  are  to  be  8  x  12  inches,  except  the  range  under  the  middle  of 
the  platform,  which  is  to  be  6  x  12  inches  ;  the  two  ranges  next  the  breast  wall  are  to  be 
8  inches  apart  and  double,  with  distance  pieces  of  white  oak  6  inches  thick,  placed  6  feet 
spart,  between  them,  and  connected  with  screw-bolts  one  inch  and  a  quarter  diameter, 
vhich  are  to  have  large  cast  iron  washers  under  both  heads  and  nucs. 

The  bridge  stringers  are  to  be  dressed  and  the  upper  ones  chamfered  and  stop- 
chamfered  where  required.  The  wood-work  of  the  sluice-gates  must  also  be  planed,  and 
ill  sach  fittings  and  connections  made  as  may  be  necessary  to  execute  the  work  in  the 
beet  and  most  substantial  manner. 

Rubble  Walls — In  continuation  of  the  weir  walls,  nibble  walls  of  masonry  laid 

in  cement  mortar,  are  to  be  built  as  represented  on  the  general 
plan.  They  are  to  be  built  of  large-sized,  sound,  flat-bedded  and  well-shaped  stones, 
{iroperly  bonded  over  and  with  each  other  throughout  the  walL  Those  on  the  front  sides 
are  to  have  their  faces  hammered  or  scabbled  to  lines  coiTesponding  to  the  positions  they 
«e  to  occupy  in  the  work,  and  have  headers  3}  feet  depth  of  bed  in  every  course,  not 
iDore  than  7  feet  apart. 

The  walls  are  to  be  3  feet  wide  on  top  and  have  a  batter  of  2  inches  or  more  to  the 
foot  on  the  front  side,  and  on  ihe  rear  side  increase  at  the  rate  of  4  inches  to  the  foot  for 
the  first  5  feet  from  the  top,  thence  downward  they  are  to  be  plumb.  The  coping  stones 
moat  be  at  least  10  inches  thick,  three  feet  wide  at  top,  increasing  in  width  downwards 
to  the  batter  on  both  sides.     No  piece  to  be  less  than  three  feet  in  length. 

In  rear  of  the  walls  (if  so  directed)  a  space  of  15  inches  in  width  is  to  be  made  up 
for  each  a  height  as  may  be  requested,  with  small  stones,  quarry  waste,  or  gravel,  well 
nunmed. 

Where  the  lower  extension  walls  connect  with  the  wing  walls  of  the  weir,  the  faoe 
Hoe  of  the  varying  or  winding  batter  ia  to  terminate  within  a  distance  of  30  feet  from 
the  end  of  the  weir.  The  wall  on  the  west  side  is  to  be  extended  until  it  intersects  what 
^n«  the  side  wall  of  the  old  structure,  and  the  extension  wall  on  the  east  side  is  to  ba 
tarried  as  far  into  the  lower  dam  as  circumstances  will  ])ermit.  In  both  cases  the  seats 
for  the  walls  must  be  sunk  to  such  a  depth  as  may  be  necessary  to  reach  as  good  and  firm 
a  foundation  as  can  be  obtained. 
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In  the  evf nt  of  longitudinal  bearing  timbers  being  required  for  a  foundatumy  or 
even  bearing  piles,  they  must  be  provided,  and  the  work  done  by  the  contractor  at  the 
rates  stated  in  the  tender. 

The  extension  wall  od  the  east  side  above  the  weir  will  be  of  a  like  class  of  work  to 
that  above  described,  except  that  the  face  batter  will  be  one  in  twelve  and  the  width  at 
bottom  increased,  and  such  an  offset  made  about  half  the  height  as  will  make  the  verticat 
sectional  area  of  both  walls  alike  at  the  same  height. 

Above  the  weir  and  on  the  line  represented  on  the  general  plan,  a  road-way  bridge 
is  to  be  constructed,  the  abutments  of  which  are  to  be  of  coursed  masonry  of  a  like  class 
as  that  described  for  the  side  walls  of  the  weir.  The  foundations  for  them  are  to  be  sunk 
from  13  to  15  feet  below  the  water  line,  and,  if  necessary,  must  be  prepared  as  provided 
for  the  walls  below  the  weir.  The  bridge  seats  are  to  be  18  feet  in  length,  15  inches 
wide  and  16}  inches  deep  at  centre,  and  14  inches  at  the  sides  below  tlie  level  of  the 
lock  walls. 

The  coping  stone  of  the  abutments  miist  be  properly  dressed  for  the  position  it  is  to 
occupy. 

For  the  purpose  of  carrying  the  bridge,  five  ranges  of  piles  are  to  be  driven,  four  in 
each  range,  as  shown  on  plan.  The  piles  must  be  of  white  oak  timber  1 2  inches  diameter 
at  the  small  end,  and  be  satisfactorily  driven  [to  the  depth  required  by  the  nature  of  the 
material  at  the  place  where  they  are  situated. 

Tenons,  4  inches  by  10  inches  and  7  inches  long,  are  to  be  worked  on  the  top  of  the 
piles,  and  cap  pieces  of  white  oak,  1 2  inches  by  1 4  inches,  are  to  be  mortised  and  put  on 
to  them,  and  fastened  by  white  oak  draw-pins,  having  a  draw  of  one-eighth  of  an  inch. 
The  top  of  the  cap  to  be  on  the  same  level  as  the  bottom  of  the  bridge  seats  in  the 
abutments. 


The  bridge  is  to  be  18  feet  wide,  and  carried  by  three  ranges  of  double  stringei 
the  outer  ranges  to  be  of  10  by  10-inch  timbers,  and  the  centre  range  10  by  12-inch 
timbers — the  timbers  in  each  range  to  be  spaced  5  inches  af^art.  In  the  centime  of  each 
space  a  transverse  beam,  10  by  6  inches,  and  about  26  feet  long,  is  to  be  bolted  to  the 
under  side  of  the  truss  beams  by  tie  bolts  1^  inches  diameter,  and  spacing  blocks  of 
white  oak,  10  by  6  by  6  inches,  must  be  checked  into  and  between  tbe  truss  timbers,  and 
large  cast  iron  washers  ai-e  to  be  put  under  the  heads  and  nuts.  The  truss  timbers  are 
.also  to  be  fastened  to  the  cap  timber  of  the  piers  with  bolts  having  large  washers  under 
their  heads  and  nuts.  To  carry  the  floor  plank,  four  ranges  of  longitudinal  pine  joists 
are  to  be  secured  to  the  transverse  timbers  and  cap  pieces  with  five-eighths  (|)  inr^h  i»oltH. 
Bridging  pieces  of  plank,  8  inches  by  2  inches,  are  to  be  necurf  ly  spiked  between  the  joists 
and  truss  timbers.  The  tops  of  the  joists  and  lower  timbers  are  to  be  placed  crowning  2 
inches  in  the  centre  of  the  bridge.  Guard  rails,  formed  of  posts  and  rails  G  by  6  inches, 
neatly  dressed  and  stop-chamfered,  are  to  be  put  on  both  sides  of  the  structure.  The  posts 
to  be  fastened  on  the  outside  faces  of  the  truss  beams  with  wood  screws  10  inches  long 
and  half  an  inch  diameter,  having  neat  cast  iron  washers  under  their  heads ;  the  rails  to 
be  mortised  on  to  the  posts  and  fastened  with  half-inch  draw  pins.  Six- inch  battens  to  be 
let  half  an  inch  into  the  posts  and  fastened  to  them  with  wood  screws. 

Tlie  rails  to  have  stay-braces  of  wrought  iron,  1|  inches  diameter,  attached  to  the 
transverse  timbers  and  caps  by  wood-scrows  five-eighths  (|)  of  an  inch  diameter  and  five 
inches  long.  The  fioor  to  be  formed  of  two  courses  of  plank,  the  lower  one  of  which  is  to 
Ibe  of  pine  2}  inches  thick,  19   feet  long  and  in  widths  of  not  more  than  eight  inchea; 
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iptoed  tbree  inches  apart  and  spiked  to  the  joists  and  lower  timbers  of  the  outside  tniss 
vith  six-inch  pressed  spikes.  The  upper  covering  to  be  of  2-inch  oak  plank,  in  widths  of 
leven  inches,  fastened  to  the  lower  course  with  five-inch  spikes. 

The  plank  to  break  joint  everf  fourth  course  not  less  than  three  feet.  All  the  plank 
vnat  be  laid  or  dubbed  to  a  fair  surface  to  allow  the  water  to  pass  off  freely. 

Painting. — All  the  wrought  and  cast  iron  work  connected  with  the  bridges  that  is 
exposed  to  the  direct  action  of  the  atmosphere,  (lifting-screws  excepted) 
must  receive  one  coat  of  red  oxide  paint  before  it  is  fitted  up,  and  the  woodwork  a  prim- 
infi  coat  of  white  lead  and  linseed  oil.  When  the  roadway  bridge  works,  as  well  as  those 
in  the  bridge  over  the  weir,  are  in  place,  the  whole  (floors  excepted)  must  receive  two  iull 
ooats  of  the  best  white  lead  and  linseed  oil  paint,  in  such  colors  as  may  be  directed  ; 
lofficient  time  must  be  given  for  each  coat  of  paint  to  harden  properly  before  the  second 
or  third  coat  is  put  on. 

OoNCBETE — where  used  in  the  work  uiust  consist  of  an  approved  quality  of  stone, 
broken  to  cubes    of    1^  inches,  thoroughly    mixed  with    fresh  hydraulic 
oement  and  clean,  sharp  sand,  in  such  proportions  as  may  be  required. 

Mortar. — The  whole  of  the  masonry  of  the  weir,  bridge  abutments  and  extension 
walls  below  the  weir,  must  be  laid  in  mortar,  made  of  the  best  hydraulic 
semebt,  mixed  with  clean,  large-grained,  sharp  sand,  generally  in  the  proportion  of  two 
of  sand  to  one  of  cement,  or  such  other  proportions  as  may  be  directed. 

The  cement  must  be  of  Canadian  manufacture  of  the  best  approved  quality,  fresh 
from  the  manufactory,  and,  until  used,  must  be  protected  from  the  influence  of  the 
weather,  in  suitable  buildings  provided  by  the  contractor.  Mortar  to  be  made  only  in 
BQch  quantities  as  required  for  immediate  use,  and  it  must  be  prepsOred  under  the  direc- 
tion and  to  the  satisfaction  of  the  officer  in  charge.  Grout  shull  be  made  either  by  add- 
ing a  sufficient  quantity  of  water  to  well-tempered  rich  mortar,  or  by  using  about  1}  of 
elean,  sharp  sand  to  one  of  cement,  and  then  using  as  much  water  as  may  be  required  to 
make  the  i»hole  run  freely  when  properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be  washed. 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stone  and  backing  must  bp  well  washed  if  clay  or  other  soil 
idheres  to  them  ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  be 
moistened  with  water  before  they  are  laid. 

Order  op  Building. — The  walls  are  to  be  carried  up  in  such  a  manner   as   not  to 

have  more  than  two  unfinished  courses  at  one  time,  and  so 
that  the  wall  on  one  side  shall  not  be  carried  up  more  than  one  course  higher  than  the 
wall  on  the  other  side. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the  work 
Wore  they  ai-e  brought  on  to  the  walls  ;  and  all  the  vertical  joints  of  one  course  must  be 
properly  grouted  up  before  another  course  in  commenced. 

SuitaUe  derricks,  or  other  approved  machinery  for  handling  and  laying  the  stone, 
most  be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against  dis- 
tvrbing  the  stones  after  (hey  are  laid. 
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The  bulk  sum  tendered  for  unwatering  the  works  roust  embrace  the  cost  of 
maintaining  the  present  dams,  and  any  alterations  that  may  be  required  to  them 
either  in  the  way  of  raising  or  strengthening  them,  or  making  them  more  secure,  or 
for  any  other  purpose  necessary  to  keep  out  the  water  of  Lake  Ontario  or  the  present 
<!^nal,  and  to  guard  against  leakage  from  either  of  these  sources  or  from  springs  or  sur&ce 
drainage ;  also  the  cost  and  expense  of  providing  and  fitting  up  of  such  pumps  and 
machinery  as  may  be  required  for  that  purpose,  together  with  all  pumping,  baling, 
removing  ice  and  snow,  and  every  contingency  directly  or  indii'ectly  connected  with 
imwatering  the  weir  and  other  portions  of  the  works  during  the  progress  of  the  operations, 
and  up  to  the  completion  of  the  whole  undertaking. 

After  the  weir  has  been  completed,  the  contractor,  before  interfering  with  the 
present  roadway,  must  provide  another  convenient  means  for  the  public  travel  to  pasSyby 
the  construction  of  a  temporary  bridge  over  the  weir  before  the  removal  of  the  upper  dam 
is  commenced  or  the  works  connected  with  the  permanent  road  bridge  are  proceeded  with, 
other  than  providing  the  necessary  materials  for  the  works. 

This  temporary  bridge  may  be  rough,  but  it  must  bo  strong,  have  suitable  approaches 
at  both  ends,  and  have  a  strong  hand-railing  on  both  sides  of  it  and  for  such  a  distance 
beyond  it  as  may  be  considered  necessary,  and  be  in  all  respects  satisfactorily  arranged 
and  adapted  to  safely  accommodate  the  public  travel. 

It  is  further  to  be  clearly  and  distinctly  understood  that  he  (the  contractor)  shall  be 
held  strictly  and  legally  liable  and  responsible  for  keeping  this  crossing  in  such  a  condition 
that  it  can  be  safely  used  during  the  whole  time  that  the  new  bridge  works  are  in  progress, 
and  that  he  will  remove  the  temporary  works  when  required  ;  the  whole  to  be  done  for 
the  bulk  sum  stated  in  the  tender  for  that  purpose. 

In  all  matters  connected  with  the  prosecution  of  the  work,  the  transportation  and 
<lelivery  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  carrying 
on  the  operations  connected  with  the  works,  the  contractor  must  be  governed  by  the 
'canal  r^ulations  and  the  interpretations  put  on  them  by  the  officer  upon  whom  that  duty 
devolves  ;  he  must,  further,  use  every  precaution  to  guard  against  inteiTupting,  impeding 
or  interfering  with  the  navigatioi^^  as  he  will  b^  held  strictly  and  legally  liable  for  all 
-damage,  loss  or  detention  that  any  vessel,  when  passing  through  the  canal,  may  sustain 
from  any  of  his  acts,  whether  such  result  from  a  desire  to  prosecute  the  works,  inattention 
•or  any  other  cause. 

The  different  works  herein  described  or  enumersitod  are  to  be  proceeded  with  at  th« 
time  and  in  the  order  required  by  the  Department  of  Railways  and  Canals,  and  must  bo 
executed  agreeably  to  the  plan  contemplated  in  this  specification,  although  all  that  may  be 

required  to  complete  the  design  may  not  have  been  particularly  described. 

• 

Detailed  Plans. — ^The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangements  and  general  mode  of  construction ;  but  detailed 
drawings,  arranged,  modified  and  adapted  to  the  circumstances  and  the  locality  and  for  all 
snch  parts  of  the  structures  as  may  be  considered  necessary  for  the  full  understanding  of 
the  design  will  be  furnished  as  the  works  ]5roceed. 

If  any  alteration  be  rendered  necessary  by  any  cause  or  for  the  benefit  of  the  works, 
the  contractor,  if  directed,  must  carry  them  out  in  like  manner  as  if  they  formed  a  part 
of  the  original  design,  and  at  a  rate  or  price  fixed,  by  an  authorized  officer,  for  the 
additional  or  reduced  expense  that  may  be  caused  by  the  alterations. 
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llATE]iiA.LSy  Service  Ground,  &c. — ^The  contractor  must  provide,  at  his  own  ooet 

and  expense,  all  the  service  ground  that  may 
be  required  for  the  placing  or  preparing  of  materials,  or  for  the  erection  of  sheds,  store- 
houses or  any  other  buildings,  or  for  temporary  roads,  or  for  any  other  purpose  ivhat. 
aoever. 

He  muFt  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials  ;  furnish 
&I1  plant,  tools,  vessels,  machinery,  equipment,  labor  and  everything  required  for  the 
satisfactory  execution  and  completion  of  the  diffArent  works  contemplated  in  the  foregoing 
specification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds ;  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  tho  entire  cost  of  their  purchase, 
delivery,  workmanship  and  every  contingency  connected  with^the  due  prosecution  of  the 
work  as  herein  described,  and  the  instructions  of  the  officer  in  charge. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
fonns,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signatures,  th« 
nature  of  the  occupation,  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  by  deposit  of 
money  to  the  amount  of  Jive  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  names  of  two  responsible  and  solvent  persons, 
Rsidents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of  these  condi- 
tions, as  well  as  for  the  due  peiformance  of  the  works  embraced  in  the  contract. 

The  works  are  to  be  commenced  immediately  after  the  person  whose  ^'  Tender  "  has 
1»eii  accepted  shall  have  entered  into  contract,  and  roust  be  proceeded  with  in  such  a 
Banner  as  to  fully  satisfy  the  Department  of  Railways  and  Caiuds  that  the  whole  of  the 
vorks  desciibed  in  the  foregoing  specification  and  embraced  in  the  contract  can  be  fully 
completed  on  or  before  the  20th  day  of  April,  1880. 

JOHN  PAGE, 
Chief  Engineer  of  Pubtte  Wcrh$, 
Ottawa,  20tb  September,  1879, 


APPENDIX  No.  3. 


WELLAND  CANAL 


SPECIFIC  A  TION  of  the  Work  to  he  done  on  SECTION  No.  TWO  qf 

the  Enlargement. 


This  section  is  about  2,700  feet  in  length,  and  extends  from  a  little  beyond  the  road 
between  Port  Dalhousie  and  St.  Catharines,  through  what  is  known  as  "  May's  Ravine,** 
to  the  pond  above  the  outlet  of  the  present  canal. 

It  includes  the  formation  of  the  canal  and  banks  where  necessary  for  the  distance 
above  stated — the  excavation  of  lock  and  weir  pits^  cutting  raceways,  etc.,  etc. 

It  also  embraces  the  construction  of  two  lift  locks  (gates  excepted),  two  regulating 
weirs,  bridge  abutments,  and  such  other  structut^es  as  are  hereinafter  described,  or  the 
contractor  may  be  called  upon  to  execute. 

The  canal  will,  for  the  most  part,  be  located  as  shown  on  the  general  plan  exhibited 
— the  centro  line  corresponding  nearly  with  that  marked  out  on  the  ground,  but  the 
Department  of  Railways  and  Canals  reserves  to  itself  the  right  of  changing  the  whole 
or  any  part  of  the  line,  as  much  as  200  feet,  either  to  the  right  or  to  the  left  of  that 
represented,  and  of  altering  the  position  of  any  or  uU  of  the  structures,  300  feet,  either 
upwards  or  downwards,  of  that  indicated  on  the  plan. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  works  are  commenced  or  during  their  progress,  without  giving  cause  for  any 
increase  or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

The  canal  will  generally  be  made  100  feet  wide  at  bottom,  with  a  depth  of  13  feet 
below  the  assumed  water  line  ;  side  slo]>es  to  be  two  horizontal  to  one  vertical,  in  clay  or 
earth  excavation  ;  and  in  rock,  the  sides  are  to  have  an  inclination  of  one-fourth  to  one. 

A  continuous  towing  path  is  to  be  formed  on  both  sides  of  the  canal,  15  feet  wide 
on  top  and  four  feet  over  the  watar  surface,  increasing  where  the  ascent  is  made  to  the 
next  reach,  at  the  rate  of  about  1  in  15. 
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Cleabikq,  Grubbing^  Mucking,  etc. — From   the  space  to   be  occupied  by  the 

canal,  its  banks,  basins  and  side  ditches^ 
all  trees,  bushes  and  roots  are  to  be  cut  and  grubbed,  which,  together  with  a!l  logs  and 
brush  of  every  description,  must  be  burnt,  or  otherwise  removed,  but  so  as  not  to  do  any 
damage  to  the  adjacent  lands. 

All  trees  standing  beyond  the  space  mentioned,  that  by  falling  might  injure  the 
banks,  or  obstruct  navigation,  are  to  be  cut  down  and  removed,  if  directed.  All  th« 
clearing,  grubbing,  and  removal  of  brush,  logs,  &c.,  must  be  completed  to  the  satisfaction 
of  the  officer  in  charge,  before  the  woik  of  excavation  is  commenced. 

When  the  ground  where  a  bank  is  to  be  formed  is  below  water  level,  the  surface 
most  be  removed  for  such  a  depth,  as  may  be  directed,  for  the  entire  space  to  be  occupied 
by  th3  hank  ;  the  sod  or  loose  earth  must  be  placed  at  such  a  distance  from  the  banks  as 
ths  officer  in  charge  may  require  ;  and  in  all  cases,  when  making  up  a  bank,  care  musi 
be  taken  to  place  the  best,  most  solid,  and  water-tight  earth  in  that  part  of  the  bank 
adjoiniDg  the  canal,  and  to  place  all  coarse  materials,  or  such  as  are  permeable  to  water, 
in  the  outer  extremity  of  the  bunks,  or  if  required,  to  remove  them  altogether  beyond  the 
limits  of  the  same. 

Th3  material  excavated  from  the  different  reaches,  water-courses,  raceways,  lock 
and  weir-pits,  when  of  a  suitable  kind,  must  be  hauled  and  placed  wherever  it  is  required 
to  make  up  either  the  banks  of  the  canal,  or  the  basins,  or  embankments  behind  the 
locks  and  weirs,  within  a  distance  of  IfiQOJeet;  Uie  coat  of  which  must  he  embraced  in  th4 
prize  tendered  far  excavation.  The  contractor  in  proceeding  with  the  work  must 
inTariably  be  guided  by  the  levels  given  and  lines  marked  out  by  the  engineer. 

The  slopes,  both  in  cutting  and  embankment,  are,  as  already  stated,  to  be  tioo 
horizontal  to  one  vertical,  made  uniform,  and  trimmed  neatly,  and  so  as  to  present  a  fair 
outline  corresponding  to  the  line  of  the  canal. 

No  ground  to  be  broken  within  ten  feet  of  the  outer  slope  of  any  bank,  and  when  it 
is  necessary  to  obtain  earth  for  the  purpose  of  making  up  an  embankment,  the  borrowing 
pits  will  generally  be  at  a  place  which  is  to  form  part  of  basin  ;  but  when  a  borrowing 
pit  is  outside  of  a  bank,  where  there  is  no  basin,  the  excavation  must  be  made  either  in 
the  form  of  a  ditch,  or  of  such  other  shape  and  dimensions  as  may  be  required. 

Where  it  is  necessary  to  change  the  course  of  small  streams,  or  for  the  purpose  of 
carrying  off  suiface  water  or  other  drainage,  on  any  part  or  the  whole  of  a  section,  the 
'vork  is  to  be  done  by  the  contractor,  and  the  material  excavated  must  be  hauled  and 
used  to  make  up  the  banks  of  the  canal  or  basins,  as  may  be  directed. 

In  the  banks  adjoining  basins,  openings  of  such  dimensions,  and  in  such  a  position 
as  required,  are  to  be  left  for  the  free  ingress  and  egi'ess  of  the  water. 

Their  sides  are  to  be  formed  either  of  rubble  masonrv  of  a  substantial  class,  laid  in 
hydraulic  cement  mortar,  or  of  cribwork,  filled  with  stone,  as  may  be  hereafter 
determined. 

When  the  basin  is  large,  or  circumstances  may  require,  there  are  to  be  either 
aeparat**  openings  through  a  bank,  or  a  large  one  divided  by  piers  of  coursed  masonry, 
bnilt  of  large,  flat-bedded  stones,  and  carried  to  a  like  height  as  the  abutments,  so  as  to 
form  a  bearing  for  the  bridge  stringers. 

In  cases  where  the  depth  of  excavation  exceeds  17  feet,  the  banks  must  be  cut  down 
to  thu  height,  for  the  width  of  the  towing  path,  together  with  such  a  space  for  ditches 
may  U?  required. 
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Where  it  may  be  necessary  to  spoil  material  remoyed  from  a  cut,  tbe  foot  of  the  spoil 
bank  slopes  must  be  at  least  20  feet  back  from  the  edge  of  the  cut,  and  their  upper 
Borface  made  of  an  uniform  height,  with  an  inclination  outwards  of  1  in  16  and  side 
slopes  of  2  to  1. 

When  forming  the  banks  of  the  canal,  pr  those  of  the  basins,  or  embankments  in 
rear  of  the  locks  and  weirs,  or  w/ieresoever  a  water-tight  bank  is  required,  the  material 
must  be  hauled  on  to  the  respective  banks  in  carts  or  waggons  and  laid  on  in  layers  not 
exceeding  one  foot  in  depth  at  a  time ;  and  if  the  work  be  done  at  a  dry  season  of  the 
year,  water  must  be  thrown  over  each  layer,  to  assist  in  consolidating  the  material. 

Puddle  Beds, — When  necessary  to  be  made  in  any  of  the  banks,  must  be  carried 

up  at  the  same  time  as  the  banks  are  formed.  They  must  be  made 
of  the  best  description  of  material  for  that  purpose  that  can  be  obtained  in  the  vicinity, 
laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of  which  must  be  watered, 
properly  cut  transversely  and  longitudinally,  well  trodden  and  pounded,  and  everything 
done  that  may  be  required  to  form  them  into  puddle  walls  impervious  to  water. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognised,  namely : 
''  earth  and  rock ;"  the  former  to  embrace  all  kinds  of  materials  found  in  the  cuttings  or 
borrowing  pits,  except  absolutely  connected  ^'  quarry  rock  "  and  boulders  containing  more 
than  one-third  of  a  cubic  yard. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the 
materials,  finishing  up  the  canal  and  banks,  forming  embankments,  grading  towing  patb^ 
and  completing  everything  connected  with  the  excavation  of  the  section,  in  a  workman- 
like and  satisfactory  manner^  agreeably  to  the  foregoing  specifications. 

But,  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the 
whole  of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of 
the  work  done  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  be 
assigned  and  apportioned  in  such  a  manner  that,  when  the  whole  work  shall  have  been 
completed  and  executed,  the  aggregate  amount  shall  be  the  same  as  when  the  respective 
total  quantifies  are  calculated  at  the  prices  stated  in  the  contract. 

Locks. — ^The  locks  are  to  be  270  feet  in  length  between  the  gate  quoins,  and  45  feet 
in  width  between  the  side  walls,  at  the  level  of  the  lower  reach.     They  are 
to  be  constructed  of  dressed  stone  masonry  laid  throughout  in  hydraulic  cement  mortar, 
and  placed  on  foundations  prepared  as  hereinafter  described. 

The  pits  excavated  for  them  are  to  be  made  of  suitable  dimensions  to  admit  the  side 
and  wing  walls,  and  to  correspond  with  such  lines  as  will  be  marked  out  on  the  ground 
by  the  officer  in  charge.  • 

In  rock  the  sides  of  the  cut  are  to  be  made  perpendicular,  and  a  space  of  one  foot 
left  in  the  rear  of  the  walls  for  concrete  ;  and  in  clay-cutting  such  slopes  are  to  be  formed 
as  may  be  required  for  stability. 

The  bottom  must,  in  all  cases,  be  trimmed  smooth  and  level,  at  a  proper  height,  to 
give  a  fair  and  uniform  bearing  to  the  foundation  timbers  or  base  of  the  walls. 

The  material  excavated  from  the  lock  pits,  when  of  a  suitable  kind,  must  be  used 
for  the  purpose  of  making-up  the  banks,  hauled  and  placed  in  like  manner  as  described 
for  that  taken  from  the  reaches  and  other  portions  of  the  work. 
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If  solid  and  suitable  rock,  in  thick  layers,  is  found  at  the  proper  level  at  the  place 
wiiere  a  lock  is  to  be  built,  the  walls  will  be  commenced  upon  it,  without  an  artificial 
foonda^on  ;  but  if  the  rock  be  unsound — the  fissures  in  it  numerous — the  strata  thin  or 
iri^lar,  a  floor  of  pine  timber,  covered  with  3-iach  plank,  will  be  Jaid  at  a  height  to 
form  a  bearing  surface  for  the  walls,  and  a  similar  course  will  be  adopted  where  the 
foundation  is  of  earth  or  clay. 

Foundation  Timbers — to  be  of  pine  timber,  12  inches  square,  of  the  full  length,  to 

reach  across  the  chamber,  and  space  to  be  occupied  by  the 
vails  on  both  sides ;  but  occasionally  two  timbers  may  be  used  to  make  up  this  distance, 
one  of  which  must,  however,  extend  from  the  rear  line  of  one  wall  across. the  chamber  to- 
18  inches  under  the  front  edge  of  the  wall  on  the  opposite  side. 

When  on  clay  they  are  to  be  laid  6  inches  apart  through  the  chamber,  above  the 
■pper  mitre  still,  and  at  the  lower  end  of  the  lock  ;  and  must  rest  uniformly  throughout 
their  entire  length  on  the  bottom,  and  on  mud  sills  placed  under  the  walls.  The  spaces 
between  theai  must,  immediately  after  they  are  satisfactorily  laid,  be  well  filled  with  the 
best  description  of  puddle,  well  cut  and  rammed ;  and  their  tops  must  be  dubbed  to  an 
onifoim  surface  to  afibrd  a  fair  bearing  for  the  planking.  The  timbers,  before  being 
laid,  must  be  counterhewn,  if  so  directed. 

Mud  Sills. — Two  ranges  of  mud  sills  are  to  be  placed  longitudinally  under  each  of 

the  side  walls.  They  are  to  be  of  pine  timber,  12  inches  square, 
iiranged  in  trenches  cut  for  their  reception,  and  laid  so  that  their  tops  shall  be  on  the 
ame  level  as  other  parts  of  the  foundation.  The  spaces  alongside  of  them  must  be  well 
filled  with  puddle,  and  also  a  space  of  4  inches  between  the  ends  of  the  respective  pieces  ; 
tbey  are  not  to  pass  through  the  sheet  piles,  but  must  be  left  6  inches  short  on  each  side, 
which  space  is  to  be  filled  with  puddle. 

Mitre  Sill  Platforms — to  be  14  feet  in  width,  made  up  of  timbers  12  inches 

square,  and  of  a  length  to  reach  from  rear  to  rear  of  the 
"^^Ik,  all  of  which  must  be  counterhewn,  and  well  jointed  with  a  plane,  so  as  to  make 
water-tight  joints  for  their  entire  length  and  depth.  They  are  to  be  secured  by  five 
wrought  iron  Screw-bolts    (IJ   inches   in    diameter,)    passing   honzon tally   through   the 

form. 


Both  ends  of- each  of  the  three  middle  bolts  must  have  double  nuts  and  washers,  in 
order  to  form  a  connection  with  shackle-bolts  passing  through,  and  secured  to  anchor 
timbers  laid  at  the  bottom  of  the  sheet  pile  trenches,  or  to  a  block  of  masonry  built  for 
that  purpose. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  threads  of  oakum,  and 
fvery  precaution  adopted  to  render  the  whole  water-tight. 

Puddle  Trenches,  <fec. — Five  trenches  ar<3  to  be  cut  across  the  foundation  for  the 

reception  of  sheet  piles,  namely :  One  at  the  upper  side^ 
another  at  the  lower  side  of  each  of  the  mitre  sill  platforms,  and  one  at  the  lower  end  of 
the  lock.  They  are  to  be  sunk  6  feet  below  the  foundation  timbers,  and  are  not  to  exceed 
^  fret  in  width.  One  side  of  each  trench  must  be  cut  plumb  and  smooth,  so  as  to  afford 
•n  even  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  are  built,  or  anchor  timbers  arranged,  and  the  piles  placed, 
he  trenches  must  be  well  filled  with  puddle  to  the  height  of  the  adjoining  ground. 
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The  puddle  mast  in  all  cases  be  made  of  the  best  materials  for  that  purpose  whloh 
can  be  obtained  in  that  vicinity  ;  cut,  mixed,  prepared,  and  laid  as  directed  by  the  offioer 
in  charge. 

Sheet  Piles — To  be  of  d-inch  pine  plank,  placed  close   vertically,  generally,  6  feot 
long ;  they  are  to  be  jointed  with  a  plane,  and  the  edge  of  each  plank 
chamfered  on  the  side  next  the  trench.     When  placed  they  are  to  be  fastened  to  the 
platform  timber  with  8-inch  pressed  spikes,  two  through  the  top  of  each  plank. 

Flooring — to  consist  of  two  courses  of  pineplank  ;  the  first,  3  inches  in  thickness,  is 
to  extend  over  the  whole  area  of  the  foundation  ;  and  the  second  course, 
2  inches  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber  and  at  both  ends  of 
the  lock.  They  are  all  to  be  jointed  with  a  plane,  and  when  being  laid  must  be  driven 
up  with  wedges  to  water-tight  joints ;  every  three  feet  in  width  of  planking,  in  both 
courses,  must  break  joints  at  least  4  feet ;  and  the  upper  course  must,  in  all  cases,  break 
joints  both  lengthwise  and  transversely  with  the  one  underneath. 

The  lower  course  to  be  fa<^tened  with  white  oak  treenails,  9  inches  long  and  1 J  inch 
in  diameter,  two  in  each  end  of  a  plank,  and  one  on  alternate  sides  at  every  crossing  of  a 
timber ;  it  must  be  dubbed  to  an  u^iiform  surface  before  the  second  course  is  laid — the 
latter  to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank,  and  one  at  each 
ci*ossing  of  a  timber,  on  alternate  sides  of  the  plank. 

Mitre  Sills — to  be  of  the  best  description  of  white  oak  timber,  properly  squared  and 
dressed  with  a  plane.     They  are  to  be  framed,  mortised,  tenonnod,  and 
secured  in  the  manner  shown  on  a  detailed  plan,  to  be  furnished. 


The  main  sills  are  to  be  49  feet  long,  let  2  feet  into  the  wjill  at  each  end  ;  they, 
well  as  the  braces,  must  be  of  a  size  to  stand  19  x  16  inches  when  dressed.  The  mitre 
sills  are  to  be  19  x  19  inches — checked  3  inches  into  the  platform  timbers,  and  are  to  be 
tenonned  into  each  other  at  the  mitre,  and  at  the  toe  tenonned  and  boxed  into  the  main  sill. 
A  check,  3  inches  deep,  is  to  be  cut  in  the  lower  edge  of  the  mitre  sills,to  receive  the  ends 
■of  the  first  coursa  of  planking. 

Before   they  -are   put   together,  all  the  mortises,  tenons,  and  joints  must  be  well 
coated  with  while  lead  ;  and  when  about  to  be  placed  in  their  berths,  a  strip  of  canva 
well  saturated  in  boiling  tar,  is  to  be  placed  in  the  check  formed  in  the  platform,  into 
which  the  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron,  3J  inches 
wide,  and  five-eighths  (|)  of  an  inch  thick,  let  in  flush,  fastened  with  bolts,  and  arranged 
as  shown  on  plan.  The  holes  through  them  must  be  punched  so  as  to  retain  the  full 
btrength  of  the  iron  ;  the  bolts  are  to  be  2  feet  4  inches  long,  one  inch  and  a  half  (l^-ia.) 
diameter,  have  upset  heads,  and  be  well  ragged  at  the  points. 

Where  the  foundation  is  rock,  the  mitre  sill  platforms  will  be  made  as  above 
described — laid  in  a  full  bed  of  mortar,and  secured  to  the  rock  with  fox  and  key-bolts,  and 
at  the  outer  edge,  on  both  sides,  will  be  connected  with  a  stop-water  timber  let  into  the 
rock. 

Stop-water. — ^Where  the  rock  underneath  is  sound,  instead  of  sheet  piles  at  the  upper 

and  lower  sides  of  the  mitre  sill,  platform  checks  ard  to  be  cut  into  the 

rock,  4  inches  or  more  in  depth,  and  12  inches  wide,  extending  across  the  wh*>le    width 

•of  the  foundation,  into  each  of    which  must  be  fitted   a  timber,  12    inches    wide,  and  of 

43ufficient  height  to  foim  a  close  joint  with  the  outer  timbers  of  the  platform. 
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Belore  a  stop-watpr  is  placed  ia  its  berth,  a  piece  of  duck  or  canva5i,  woll  saturated 
vith  white  leatl,  must  be  laid  in  for  the  full  len<»th  and  width  of  the  check  ;  the  upper 
timiier  must;  also  be  embedded  in  white  Itfad,  and  the  whole  secured  to  the  rock  with  ifox 
and  key-bolta,  IJiiiches^diameter,  placed  not  moi-e  than  10  feet  apart. 

Stop. waters  similar  to  those  above  described,  are  to  be  placed  at  the  upper  sides  of 
the  recesses  of  the  locks  where  the  foundation  is  rock. 

In  other  parts  of  the  recesses  than  that  occu]ned  by  the  platforms,  there  nre  to  be 
timbera  12  inches  square,  laid  6  inches  apart ;  also  for  adistiince  of  1 2  feet  below  the  lower 
fflde  of  the  platlorm,  and  to  the  upper  end  of  the  wing  walls,  at  the  head  of  the  lock. 

Tliese  timbers  are  to  be  laid  level,  scribed  to  the  rock  undeimeath,  or  laid  on  a  bed 
of  fine  concrete,  as  the  case  m^y  require,  and  each  one  of  them  fastened  by  means  of  two 
foi-wedged  bolts,  1|  inches  diameter,  passing  at  lea&t  9  inches  into  the  rock. 

The  spaces  between  them  ore  aft**rwards  to  be  filled  with  concrete,  and  their  upper 
sides  duhUid  to  a  fair  surface  for  the  planking. 

\vhere  it  is  necesfarv  to  lav  timber  in  the  chamber  of  a  lock,  on  a  rock  foundation, 
twy  are  to  be  placed  12  inches  apart,  and  the  spaces  between  them  filled  with  concrete. 

Masosky. — The  locks  are  to  be  from  12  to  14  feet  lift,  and  the  side  walls  cirried  up 
to  2  feet  over  the  surfact?  water  level  of  the  upper  reach  with  which 
Ujfly  are  connected.  The  chamber  walls  are  to  be  10  feet  wide  at  bottom,  with  counter- 
forts in  rear,  G  fee t  long,  in  line  of  wall,  and  3  feet  projection,  placed  n<.t  more  than  12 
feet  apart;  the  recesses  are  to  be  2  feet  8  inches  deep  at  top,  and  the  walls  11  fd.t  v^dj 
ftt  Ujttom. 

The  face  of  the  chamber  and  winp;sare,  throui»hout,  to  have  a  batter  of  one  in  twent/j- 
foar;  hut  the  recess  walls  are  to  be  carried  up  plumb  on  both  front  and  rear,  except  for 
4cliatan-"e  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  be  carriod  up  nlnmb  to  within  5  feet 
of  the  top  ;  thence  batter  to  the  rear  line  of  the  coping  ;  and  tlie  couuterfoi-ta  will  termi- 
flate  within  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  locks  must  be  built  of  approved,  sound,  and  durable  stones  ; 
flioae  wliicli  form  the  face  work  must  be  fro:^  from  drys,  seams,  or  other  defects,  and  must; 
be  at  least  equal  in  every  respect  to  the  best  class  of  stones  Uised  in  the  existing  locks. 

The  face  stones  must  be  of  an  uniform  texture  and  color,  and  laid  in  regular  courses  ; 
tlie  ashlar  work  may  vary  from  12  to  30  inches  in  height — the  thickest  courses  invariably 
to  lie  placed  at  the  bottom,  and  ciminish  upwards  in  regular  succession  to  the  course 
iibder  the  coping;  but  when  a  coui-se  of  cut  stone  exceeds  18  incites  in  height,  the  face  of 
^e  chamber  may  be  made  up  of  two  courses  of  stones  of  equal  height. 

From  the  lower  end  of  a  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head 
to  12  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  di^essed  and  laid 
10  tbat  the  beds  and  end  joints  shall  not  exceed  -^  of  an  inch. 

The  chamber  walls,  between  the  points  above  mentioned,  are  to  be  faced  with  a  good 
^pficription  of  coursed,  boucharded  work  (co])ing  excepted,)  laid  so  that  the  beds  and  end 
joiots  shsll  not  exceed  |  of  an  inch. 
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Cut  Stone — to  l>e  neatly  dressed  ftnd   boucliarded  ;  made  square,  bevelled,  or  other- 
wise suited  to   the  |K>sitions  they  are  to  occupy  m   the  work.       Their 
arrises  must  be  kept  ^ood,  their  upper  and  lower  beds  made  parHJlel,  and  their  end  joints 
in  all  cases  kept  full  for  at  least  two-thirds  the  de[  th  of  their  heels. 

The  buck  part  of  the  stones  must  be  hammered  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  stretchei-s,  the  latter  to  be  at  least  3  feet 
Jong  in  line  of  wall,  nnd  not  less  than  2  and  3  feet  depth  of  bed  on  the  alternate  contses. 
In  each  course  must  lo  hoHders  of  at  least  2  feet  length  of  face,  and  4^  feet  de)>th  of 
bed,  placed  not  njore  than  eleven  (11)  feet  Hpart  from  centre  to  centre.  The  headeiti  in 
each  course  are  to  be  arranged  as  nearly  as  possible  midway  between  those  in  the  course 
immedijitely  below. 

No  two  vertical  joints,  in  adjoining  courses,  are  to  be  nenier  each  other  than  IS 
inches,  and  care  must  be  taken  that  the  bond,  in  rear  of  the  face  s.one,  is  also  properly 
formed  throughout. 

When  the  face  stones  are  over  24  inches  in  height,  the  depth  of  l^d  of  the  stretchers, 
in  the  alternate  courses,  nuLst  le  at  least  1^  limes  their  height,  and  the  headers  2|  times 
their  height ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  ol  §  the  length  of  its 
face. 

Hollow  Quoins, — to  be  alternately  headers  and  stretchers,   the  former  at  least  4  J 

feet  face,  and  ftj  feet  depth  of  bed  ;  the  latter  5  J  feet  face  and  4  J 
feet  bed.  The  headers  are  to  bo  checked  so  as  to  '>GnJ  at  least  one  foot  over  the  fac& 
stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually  inci*eas< 
iug  downwards  at  a  rate  corresponding  to  batter  of  tlie  wall  ;  the  hollow  to  be  dressed 
out  true  and  smooth  to  a  radius  of  8  inches,  from  whiuh  the  heel  is  to  run  off  obliquely  to 
the  line  of  the  wall.  Patterns  for  the  hollow  quoins  will  be  furuished  by  the  engineer, 
after  the  contriaictor  has  given  the  height  of  the  courses  he  intends  to  use. 

Kk:C£SS  Quoins — to  be  also  4J  by  6i  foet,  and   5i  by  4  J  feet,  laid  alternately  ont- 

bond  and  in-bond,  bevelled  as  sbecvn  on  idan  ;  the  headei's    to  be 
checked  so  as  to  make  return-bond  with  the  ashlar  of  th^  recess. 

Chain  Wells  and  M-anIToles. — There  are  to  be  eight  chain-wells  in  the  positions 

indicated  on  the  j»lan  ;  each  well  will  be  2  feet 
square  inside  ;  and  the  man-holes  from  tliem  to  the  front  ol  the  lock  walls  are  to  be  made 
at  the  angles  and  widths  to  permit  the  play  of  <;he  chains,  and  of  such  height  as  the 
engineer  may  direct. 

The  sills  and  lintels  to  be  of  stone,  suflBoiently  large  to  reach  across  the  opening  and. 
one  foot  on  each  side  ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to  jirevent 
the  chain  when  slack  lodf^ing  in  the  man-holes  ;  sheaves  for  the  drag  chains  are  to  be 
inserted  and  secured  near  the  upper  inner  anglt-s  of  the  man-holes.  The  face  stones  of  the 
wells  and  man-holes  to  boot  like  dimensions,  and  cut  in  like  manner  as  the  face  walla  of 
the  recess,  and  are  to  be  properly  bonded  over  and  with  each  other  at  the  angles. 

CouBSED  WoBK, — For  the  face  of  the  chamber  wall,  may  be  9  inches  high  an<i 

upwaids;  l.utacours'Mmce commenced  niustbe continued  the  satno- 
height  thioughout,  and  in  no  case  will  more  than  two  courses  he  allowed  to  make  up  tho 
lieight  of  one  couise  of  cut  stone.  They  must  be  at  least  20  and  30  inches 
d*pth  of  bed  in  the  alternate  couraea,  and  have  not  less  than  2  feet  length  of  ^ace  in  line^ 
of  wall.  In  every  course  tliere  are  to  be  headers  of  at  leant  20  inches  length  of  face,  aixd. 
4  feet  depth  of  lied  placed  not  more  than  1 2  feet  from  centre  to  centre. 
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In  all  cases  the  rear  par^  of  both  headers  anrl  stretchera  must  be  at  least  two-thirds 
the  length  of  their  face. 

The  face  of  the  stones  musfc  be  dressed  to  the  baiter  of  the  wall,  boucharded  and  the 
■irises  kept  good.  The  iip)>er  and  lower  beds  njiist  l»e  made  parallel  for  their  entire 
depth,  and  the  end  joints  kept  full  fur  at  least  9  inches  bick  from  th^  fice.  The  whole 
to  lie  di-esNed  no  that  t^e  hoiizonCai  and  vertical  joints  of  the  stone,  when  in  place,  shall 
not  exceed  §  of  an  inch. 

Backing — to  consist  cjenerally  of  well-shaped  stones,  not  less  than  6  inches  in  thick- 
ness, and  4  feet  area  of  bed,  laid  level  in  full  mostsir  bods,  and   properly 
bonded  throughout  the  wal'  ;  where  the  depth  of  the  face  stone  equals  or  exr'eeds  12  inches, 
two  thicknesses  of  backing  may  be  used,  provided  their  joint  depth  dues  not  exceed  that 
of  the  face  work. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  injure  an  uniform  and  equal 
baariag  on  the  coui-se  below  ;  no  pinning  will  be  permitted. 

The  e<lge.s  of  all  thin  wedge-shaped  stones  must  be  broken  off  so  ai  to  be  at  least  6 
niches  tliick  ;  but  if  the  bevelled  part  sLill  exceeds  one-fourth  the  aieu  of  ihv  stone,  it  must 
1*  still  further  reduced.  After  this  has  been  done,  the  stone  laid,  and  the  vertical  joints 
properly  gi-outed  up,  the  oblique  portion  may  be  brought  to  a  level  lor  the  next  course. 

The  backing  stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  stone 
ig«in8t  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall. 

CoPiXQ  Stones— of  the  ohamb3r  recesses  and  wing  walls,    arc  to  be  4  feet  wide  on 

top,  increasi  g  in  width  downwards  to  the  frost  batter  in  the  rear, 
tod  to  the  face  batter  of  the  walls,  except  in  the  recesses,  where  the  face  will  be  plumb. 
Thpj  sire  to  be  at  least  15  inches  in  height  of  course,  and  not  less  than  4  feet  long  in  line 
of  wall. 

Coping  of  a  like  hnght,  but  for  tho  most  part  in  larger  pieces,  will  extend  over  the 
hottreifieH  for  the  cbain-welU,  for  the  ari-augenient  of  which,  as  well  as  for  the  quoins,  a 
^etiuled  plan  will  be  furnished. 

The  hollow  quoin  coping  must,  however,  be  at  least  Gi  feet  square  on  top  and  two 
feet  depth  of  bed. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full ;  the  upper  bed  and  face 
Mttly  dressed,  and  the  inner  top  arris  rounded  off  to  a  radius  of  3  inches.  The  whole  to 
^  laid  so  that  the  horizontal  and  verlical  joints  shall  not  exceed  \  of  an  inch. 

A  dowel,  4  inches  long,  of  1|  inch  iron,  to  be  inserted  in  every  joint  15  inches  back 
faxa  the  face,  and  6  inches  from  the  top. 

BfiEAST  Wall — will  be  canied  up  to  within  6  inches  of  the  bottom  of  the  upper 

r  ach,  unconnected  with  the  side  walls  of  the  lock  ;  it  will  be  7  feet 
^at  bottom,  3  feet  on  top,  built  of  coarse  rubble  masonry,  and  covered  with  suitable 
eoping. 

When  locks  are  wholly  or  in  part  in  rock  cutting  the  space  between  the  back  of  the 
^Ihi  ami  rock  must  be  maile  up  of  concrete,  well  mixed  and  pounded  and  carried  up 
^nltaneoaalj  with  the  walb. 
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Concrete — where  used,  mnsb  consist  of  an  approved  quality  of  stone  broken  to 
cubes  of  1  ^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement,  and, 
clean  sliarp  sand,  iu  such  proportions  as  may  be  required. 

Mortar. — The  whole  masonry  of  tlje  locks  must  be  laid  in  racrtar,  made  of  the  best 
hydraulic  cement,  mixed  with  clean  large-grained  sharp  sand,   generally 
in  the  proportion  of  two  of  sand  to  one  of  cement,  or  such  othei-  pro|)ortiona  as  may  be 
directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until 
used,  mivst  be  ]>rotected  from  the  influence  of  the  weather  in  suitable  buildings  provided 
by  the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  tor  immediate 
use,  and  it  must  bo  prepared  under  the  dii-ection  and  to  the  satisfaction  of  the  officer  in 
charge. 

Grout  shall  be  made  cither  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  I|  of  clean  sharp  sand  to  one  of  cement,  and  adding  as 
much  water  as  may  be  required  to  make  the  whole  lun  freely  when  properly  mixed. 

The  sand,  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be  washed. 

"When  the  works  are  in  progress  the  walls  must  be  ke])t  fi'tie  from  all  improper 
materials,  and  botli  tho  face  stones  and  backing  must  be  well  washeiif  clay  or  other  soil 
adheres  to  them  ;  and  iu  warm  weather  the  beds  and  joints  of  the  stones  mast  be 
moisttned  with  water  before  they  are  laid. 

In  case  the  wulis  or  any  portion  of  them  is  allowed  to  remain  in  an  unfinished  state 
over  winter,  the  conti actor  must  cover  them  in  such  a  manner  as  will  thoroughly 
protect  them  from  the  action  of  frost. 

Order  of  Building. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 

have  more  than  tv/o  unfinished  courses  at  one  time,  and  so 
that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  ph.ces  they  are  to  occupy  in  the 
work  before  they  are  brought  on  the  walls;  and  all  the  vertical  joints  of  one  coui'se  are 
to  be  properly  grouted  up  before  another  course  is  commei.ced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
must  be  provided  by  the  contractor ;  and  evtry  precaution  adopted  to  guard  ngaiiist 
disturbing  the  stones  after  they  are  laid. 

Puddle  Bed — in  rear  of  the  lock  walls  to  be  3  feet  in  width  carried  the  entire 

height ;  it  must  be  made  of  the  best  description  of  material  that  can 
be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  S  inches  in  thickness,  each  of 
ivhich  must  be  watered  projjcrly,  cut  transversely  and  longitudinally,  well  ti"otlden  cLiid 
pounded,  and  everything  done  to  render  the  whole  impervious  to  water.  Puddle  iieds 
ivhere  required  at  other  places  are  to  be  made  in  a  similar  way,  and  of  such  dimeusioxuB 
aa  may  be  directed. 

The  embankments  at  back  of  the  walls,  made  up  in  the  manner  aheady  described, 
aro  to  be  25  feet  in  width,  and  have  a  declivity  of  G  inches  outwards  Ircm  the  lock. 

EuBBLE  WallS; — forming  the  extension  of  the  wings  at  the   head  and  foot  of  the 

locks,  must  be  formed  of  a  large  class  of  sound,  well-sha|>ed, 
durable  stones,  properly  bonded  over,  and  with  each  other,  and  laid  in  cement  mortar  for 
such  a  distance  below  the  lock  as  may  be  directed. 
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The  walls  are  to  be  bnilfc  to  such  line?  as  will  form  a  suitable  connection  between 
flie  locks,  the  slofie  walls,  and  the  inner  face  of  the  bunks,  or  retaining  walls,  as  the  case 
maj  be;  and  the  face  of  the  stones  are  to  be  hanimei'ed  or  scabbled  to  such  batters  or 
fines  as  maj  be  required  to  adapt  them  to  the  positions  they  are  to  occupy  in  the  work. 

RiGULATiKa  Weibs — arranged  as  indicated  on  the  general  plans,    or  in  such  other 

positions  as  may  he  required,  or  tn  be  constructed  as  herein 
described.  The  pits  for  them  are  to  be  sunk  ac  least  5  feet  l>elow  the  siiiface  level  of  the 
lower  reach,  and  made  sufficiently  large  to  admit  the  side  walls.  The  materirtl  excavated 
from  these  pits,  as  well  as  that  from  the  raceway  or  water-coui*ses  leading  to  and  from 
them,  IS  to  be  used  for  forming  banks  where  i-equired,  and  must  be  hauled  and  placed  in 
the  manner  previously  described. 

The  bottom  of  the  pit  must  be  trimmed  to  a  level  and  uniform  surface  to  receive 
the  foundation  timbers,  which  Ave  to  be  of  pine,  \'^  inches  square,  hiid  li*  inches  tipart, 
and  so  as  to  rest  on  mud  sills  placed  within  the  line  of  the  side  walls,  and  on  the  Lotiom 
throughout  their  entire  length.  The  space  between  the  timber  to  be  filled  with  a  good 
description  of  puddle,  well  beaten  down  ;  floor  to  be  of  3-inch  pine*  }ilank,  laid  so  as  to 
hresk  joint  every  3  feet  in  width  of  planking,  and  be  well  fastened  with  white  oak 
tieenails,  9  inches  long  and  1  ^  inches  in  diameter ;  two  in  each  end  of  a  plank.and  one  on 
tlfteniate  sides  at  every  crossing  of  a  timber.  Below  the  bi^a^t  wall  und  between  the 
viogs,  a  second  course  of  plank,  2  inches  in  thickness,  is  to  be  laid  and  fastened  as  may 
he  direoted. 

There  are  to  be  three  ranges  of  sheet  piles  across  the  foundation  ;  one  above  and  another 
below  the  breast  wall,  and  the  third  at  the  lower  end  of  the  wings  ;  they  ate  all  to  be  of 
likd  dimensions,  placed  and  secured  as  stated  for  these  in  lock  foundations. 

Mas3KRT — Walls  are  to  be  built  in  the  positions,  and  be   of  the  respective  dimen" 
sions  represented  on  the  genend    plnn  ;  throughout  they  must  consist  of 
mmd  and  durable  stones,  free  from  seams  and  other  delects,  laid  in  full  mortar,  on  iheir 
Bttoral  beds. 

The  wings  are  to  V»e  of  "  Rock  "Work,"  carried  4ip  to  a  batter  of  1  in  12,  face  18 
inches,  and  2  feet  depth  of  l>ed  in  the  alternate  courses,  with  hraders  3^  feit  depth  of 
bed,  and  not  raoi-e  than  10  feet  apart  in  every  coui-se,  dressed  and  laid  so  that  the  beds 
and  end  joints  shall  not  exceed  J  of  an  inch. 

Breast  Wall — tg  be  of  stone,   2  and  3  feet  depth  of  bed  in  the  alternate  courses, 

with  headers  in  each  course  4J  feet  deej),  and  not  more  tluiu  'J  feet 
•party  all  of  them  dre.ssed  so  that  the  horiz'.)ntal  and  vertical  joints  shall  not  exceed  ^  of 
•ninch.  The  up[>er  si^le  lo  be  plnnib,  dressed  fair  and  smooth  to  receivci  the  frame  work 
ef  the  sluices,  and  the  lower  sida  to  be  rock-faced  work  laid  to  a  batter  of  about  4  inches 
to  the  foot  rise. 

There  are  to  be  six  sluice-wavs  through  this  wall,  each  four  feet  wile  and  4  feet 
high,  the  sides  of  which  are  to  b3  dre3S3d  smooth  —sills  ani  lintels  to  be  G  feet  long  each, 
»nd  the  thickness  of  the  piers  to  be  made  up  of  one  stone  the  full  width  (2  foot). 

Breast  Wall  Coping — To  be  four  feet  wide  on  top,  increasing  in  width  downwards 

tx>  the  batt<;r  of  the  wall,  the  lower  bed  and  joints  must  be 
kept  full  throughout,  and  the  top  dressed  fair  and  so  as  to  have  a  declivity  of  1  inch 
towards  the  up-stream  side. 

A  centre  pier  is  to  be  carried  up  above  the  breast  wall  to  form  a  bearing  for  a 
bridge;  it  is  to  be  5^  feet  wide  at  bottona — batter  on  both  sides  so  as  to  be  4  feet  wide  at 
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top,  and  built  in  cnurRes  coiTesponrlinrj  in  height  to  those  of  the  brfast  wal>,  and  of  such  a 
width  of  bed  that  two  stones  will  make  up  the  tliickne&s  of  the  pier,  and  have  headen 
not  moie  than  9  feet  apart  passing  entirely  through  the  wall. 

The  coping  to  be  dressed  on  top,  and  of  the  full  width  of  the  wall.  Offsets  on  tho 
different  courses  of  the  lower  wins^  to  l>e  ma  le  from  5  feet  over  the  level  of  the  lower 
reach,  as  i-epresented  on  plan.  Wing  copins:  to  be  at  leafit  1 2  inches  high,  3^  feCto  wido 
with  beds  and  joints  kept  full  throughout,  and  top  neatly  boucharded. 

In  addition  to  a  range  of  piles  to  be  placed  in  line  of  the  breast  wall,  a  connterfori 
of  masonry  4  feet  thick,  and  at  least  7  feet  in  length,  will  be  carried  up  in  rear  of  each 
wing  to  the  height  of  the  water  level  of  the  upi»er  reach. 

Backing — to  be  of  a  like  class  of  stone,  and  laid  in  like  nLanner  as  described  for 
the  rear  part  of  the  lock  walls. 

The  whole  of  tho  weir  masonry  must  also  ba  kiid  in  thn  bast  hydraulic  cemeni 
mortar,  mixed  and  prepared  as  stated  for  other  portions  of  the  works. 

A  puddle  bed  3  feet  in  width  is  to  be  carried  up  in  rear  of  the  side  or  wing  wnlli!,  to 
the  full  height  of  the  water  level  of  the  upper  reach.  Tho  material  used  for  this  piirjiOM 
as  well  as  for  the  puddle  between  tho  foundation  timbers,  and  for  the  sheet  pile  trenches^ 
must  be  of  the  best  and  most  suitable  kind  that  can  be  obtained  on  the  Section,  or  in  th» 
vicinity  of  the  work. 

The  lower  lock  and  weir  will  bo  connected  by  a  wall  of  a  heavy  and  substanliiAl  clan 
of  masonry,  laid  throughout  in  cement  mortar,  on  a  foundation  of  timber  and  plank  placisd 
at  such  a  level  as  th^  nature  of  the  bottom  may  requii*e. 

The  timl)ers  forming  the  foundation  are  to  be  of  pine  1 2  inches  square,  in  lenp^h  of 
from  30  to  50  feet,  counteihewn,  laid  longitudinally  in  live  continuous  ranges — one  cor- 
responding with  the  front  line,  and  another  with  the  rnar  lineof  the  wall — the  oUier  three 
intermediate  i*ange8  being  ]>laced  so  as  to  leave  the  intervening  R|>aces  nearly  equ>vl ;  e 
timber  is  also  to  be  placed  at  the  rear  lino  of  each  counterforn.  They  must  all  be  laid  so 
that  no  two  joints  on  adjuining  ranges  shall  be  nearer  than  6  feet  of  e.Hch  other ;  and  in 
all  cases  the  timbers  must  rest  uniformly  on  the  lx>ttom  throughout  their  entity  length. 

All  the  spaces  between  them  must  be  filled  with  the  bast  description  of  puddle^  well 
cut,  rammed,  and  pounded,  or  with  conci'ete,  as  may  be  directed^ 

The  to])s  of  the  timbers,  when  laid,  if  I'equired,  must  l)e  dubbed  to  an  nnifomi  surfaos 
to  receive  the  cohering,  which  is  to  consist  of  S-inch  pine  plank  laid  obliquely  to  close 
joints,  and  securad  wiih  7-iuch  pressed  spikes,  two  in  each  end  and  one  at  owwy  craeeing 
of  a  timber. 
• 

A  range  of  sheet  ])i]es  is  to  be  placed  along  the  toe  of  the  wall  for  the  whole  distance^ 
or  to  such  other  extent  as  may  be  required  ;  where  used  tl.ey  aic  to  be  of  likedimenidona, 
secured,  and  the  trenches  made  lor  them  tilled,  in  the  manner  discribed  for  those  in  the 
locks. 

In  case  tho  nature  of  the  material  at  the  present  level  of  the  bottom  of  the  ravine  is 
unsuitable  for  h  fouiidution  of  the  kind  vbove  dt'Scril>eil,  the  contiact4)r  will  be  required 
to  furniifh  and  drive  such  a  nuhiher  of  piles  as  may  i>e  necessary  to  form  a  pi-oiier  bosiring 
for  the  wall,  as  well  as  to  provide  and  drive  a  coutinuocis  rangj  of  close  sheet  piles  at  the 
toe  of  the  wall  on  the  upper  bide. 
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The  top  of  the  piles  to  be  cut  off  to  an  uniform  hefght,  and  ranges  of  crnm  sills 
secared  to  them,  on  wMch  longitudinal  sills  are  to  he  ])luceil,  12  inches  apait,  and  for  at 
least  one  foot  )>elow  the  top  of  the  piles  nil  soft  material  must  be  i-emoved,  and  the  whole 
ol  the  spaces  afterwards  filled  with  concrete  to  the  top  of  the  sills.  The  plauk  is  then  ta 
be  laid  and  secared  and  the  masonry  commenced. 

The  walla  are  to  be  9  feet  wide  at  bottom,  with  counterforts  in  rear  six  feet  long  ia 
Ime  of  wall^  and  three  feet  projectiun,  at  intervals  of  12  feet. 

The  face  of  the  wall  to  have  a  batter  of  one  in  12,  and  the  back  carried  u]>  plumb  to 
within  five  feet  of  the  top,  where  the  counterforts  will  terminate,  and  the  whole  batter 
tuiiformlj  to  the  rear  line  of  the  coping. 

From  the  foundation  upwards  to  within  4  feet  of  the  top  the  face  of  the  wall  is  to  be 
of  eomsed  work,  the  stones  of  which  are  to  be  scabbled  and  diesscd  sa  that  they  can  be 
laid  throughout  in  such  a  manner  as  not  to  exceed  (|)  five-eighths  of  an  inch  mortar 
joints.  They  are  not  to  be  less  than  nine  inches  in  height,  but  it  is  not  neceR6a>*y  that  a 
course  should  be  continuous  of  the  same  height  for  a  distance  of  more  than  20  feet,  pi-o- 
vided  the  stones  are  checked  where  the  courae  is  broken,  so  as  to  admit  of  seeming  in  all 
cases  a  bond  of  at  least  12  inches. 

The  face  of  the  stones  must  invariably  be  picked  or  scabbled  to  lines  corresponding 
to  the  position  they  are  to  occupy  in  the  work,  and  in  depth  of  bed  and  otherwise  they 
must  be  of  like  dimensions  (20  or  30  inches  in  depth  of  bed  in  alternate  ooui-ses,  and 
have  »B  many  similar  sized  headers,  4  feet  depth  of  bed  in  every  course)  aa  described  for 
the  ebauiber  work  of  the  locks. 

For  the  upper  4  feet  in  height,  the  face  cf  the  wall  is  to  be  of  cut  stone  of  like 
dimensions,  di*essed  thi-oughout  in  every  inspect,  and  laid  to  ^  of  an  inch  mortar 
joints,  and  bonded  as  described  for  the  facework  at  both  en<ls  ot  the  locks,  t.e.  the  stones 
must  be  at  least  tioo  and  th'^ee  feet  depth  of  bed  in  the  alternate  courses,  with  headers  in 
ea<^  course  4^  feet  depth  of  bed,  placed  not  more  than  9  feet  apart 

Backikq — to  be  of  a  like  class  of  stone,  and  laid  as  described  for  the  rear  part  of 
the  lock  walls. 

Coping  Stones — to  be  4  feet  wide  on  top,  increasing  in  width  downwards,  correspond* 

ing  to  the  frost  batter  in  the  lear,  and  to  the  face  better  of  the  walls. 
They  mast  be  at  least  15  inches  in  height  of  course,  4  feet  long  in  line  of  wall,  he  dressed 
in  every  respect,  and  laid  to  such  joints,  and  be  secured  with  dowela  in  like  manner  as 
described  for  the  coping  on  the  chamber  walls  of  the  locks. 

At  the  lower  end  of  this  section,  a  line  of  cribwork  IG  feet  in  width,  and  extending 
about  300  feet  in  length,  is  to  be  constructed  and  sunk  on  each  side  of  the  entrance  to 
Lock  No.  2,  in  the  positions  indicated  on  the  plan. 

The  cribs  are  to  be  close  work,  built  in  lengths  of  25  to  35  feet,  and  of  a  height  when 
tank  that  their  top  shall  l>e  18  inches  under  the  present  water  level",  their  sides  and  ends 
are  to  consist  of  timbers  1 1  inches  square ;  ties  to  be  flatted  of  a  size  to  square  9  by  10 
inches  ;  and  the  floor  timbers  are  to  be  9  inches  thick. 

FiiAMiKO. — At  the  angles  of  the  cribs  the  side  and  end  timbers  are  to  be  connected 
by  donble-l)Cvelled  dovetails  and  at  each  corner  in  every  course,  a  rag-bolt  12  inches  ionf( 
and  tive-e'ghths  (|)  of  un  inch  diameter,  is  to  be  driven  through  the  dovetail.  The  cross 
ties  are  not  to  be  more  than  10  feet  apart,  and  dovetailed  4  inched  into  the  timbers  under 
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and  OFer  tliem  in  the  manner  directed.  A  rag-bolt  2  feef  \  ng,  and  seven-eighths  (J)  of  an 
inch  dinmetcr,  U  to  be  driven  through  the  head  of  each  tie,  passing  through  the  coui'se  iu 
.which  it  rests  and  into  the  course  below. 

The  floor  timbers  are  to  be  laid  titans versel 7,  pass  through  the  respective  cribs,  and 
rest  on  eiUier  the  firet  or  second  coui-se  of  side  timbei*s  to  which  thoy  are  to  bo  fastened. 

If  considered  necessary,  the  cribs  are  to  be  furtlier  secured  by  four  or  more  ranges  or 
vertical  bindei-s  placed  on  the  inside,  and  fastened  at  every  ciossiug  of  a  timber  from  the 
bottom  tier  upwards. 

For  the  cribs,  cedar,  ash,  tamarac  or  hemlock  timber  may  be  used,  if  straight  and  of 
good  quality,  and  free  from  shakes,  sap  wood,  unsound  knots,  or  other  defects. 

The  cribs  ars^either  to  be  filled  with  stone  ballast  or  cluy  taken  from  the  excavation, 
as  may  be  subsequently  determined. 

When  the  whole  shall  have  been  sunk,  well  filled,  and  settled  in  their  respective 
berths,  the  contractor  must  take  the  first  opfiortunity  of  the  water  being  low  to  make  the 
sides  of  an  uniform  height,  at  about  18  inches  under  ordinary  water  level,  and  to  put  in 
such  intermediate  cross  ties  as  may  be  required. 

The  filling  must  then  be  well  packed  in  between  and  under  the  ties  ;  and  along  the 
front  top  side  of  the  cribwoik  for  its  entire  length,  a  ]>latform  of  five  feet  in  width  at  the 
outar  end  and  7  feet  wide  near  the  lock,  is  to  be  laid  of  pine  timber  12  inches  in  depth  ; 
the  timbeis  of  which  must  be  in  lengths  of  30  feet  and  upwards,  laid  throughout  so  as  to 
break  joints  at  least  0  feet  with  the  adjoining  range,  and  fastened  to  the  cross  ties  as 
directed. 

Oo  this  pKtform  a  wall  is  to  be  carried  up  to  about  the  same  height  as  the  lock 
coping,  gradually  diminishing  outwards  to  6  feet  over  the  water  surface. 

The  wall  is  to  be  of  a  heavy  class  of  masonry  (laid  iu  hydraulic  cement  mortar)  of  a 
similar  character  to  that  described  for  the  lower  part  of  the  wall  between  the  regulating 
weiL  and  the  head  of  the  lock.  The  coping  to  be  3^  feet  wide,  scabbled,  and  laid  to 
joints  not  exceeding  five-eighths  (|)  of  an  inch. 

An  embankment  25  feet  or  more,  in  width  on  top  is  to  be  formed  in  rear  of  the 
walls  and  cribwork  built  at  the  entrance;  the  materials  fur  which  are  to  be  taken  from 
the  lock  pit  and  other  parts  of  the  excavation. 

These  banks,  after  being  fully  consolidated,  are  to  he  i)rotected  with  stone  placed  in 
an  indent  cut  from  2  feet  below  the  water  line  up  to  2  feet  over  it. 

At  the  head  of  the  upper  lock,  on  this  section,  there  will  be  a  rond  crossing ;  to 
provide  for  which,  walls  in  continuation  of  those  of  the  lock  will  be  built  to  form  abut- 
ments, as  shewn  on  plan. 

They  will  rest  on  a  foundation  of  timber  and  pLmlc,  and  have  sheet  piles  at  the  toe  of 
the  walls,  and  will  U?  of  a  like  class  of  nu.somy  as  described  for  the  chamber  walls  of  the 
locks ;  carried  to  the  height  shewn  on  the  detailed  plan  to  be  furnished,  recessed,  curved, 
and  otherwise  adapted  for  the  toe  and  turntable  on  which  the  bridge  is  to  mo\^e. 

The  coping  stones  to  be  at  least  15  inches  in  depth,  and  of  large  dimensions,  those 
tinder  the  turntable  to  form  a  circle  to  support  the  trackway  for  the  roUeis. 

The  pivot  stone  to  be  not  less  than  5  feet  square,  and  2  feet  depth  of  bed. 
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In  line  with  the  swing  bridge,  two  abntmenis  and  a  centre  pier  will  be  built  of 
oonraed  scabbled  masonry,  laid  in  hydraulic  cement  mortar,  to  i*eceive  the  superstructure 
fA  a  fixed  bridge  over  the  raceway. 

The  Ruperstmctnre  of  the  swing,  also  the  fixtures  and  machinery  required  for  work- 
ing it,  as  well  as  the  luck  gates,  will  be  made  a  separate  contract ;  but  sdl  the  masonry 
nqoired  is  lo  be  done  by  the  contractor  for  the  locks. 

The  contractor  must  construct  coffer  dams  wherever  it  may  bo  necessary  to  keep  out 
flie  water  of  the  present  canal  or  to  guard  against  leakage,  springs,  or  suiface  drainage. 

The  ooit  of  all  such  dams,  together  with  the  expenses  of  pumping,  baling,  removing 
100  tnd  snow,  and  every  contingency  directly  or  indirectly  connected  with  unwatering  the 
lock  and  weir  pits,  and  all  other  (>ortions  of  the  works  during  their  progi'ess,  and  up  to 
the  full  completion  of  the  whole,  and  the  satisfactory  removal  of  all  cofier  dams,  and 
other  temporary  works,  must  be  embraced  in  the  bulk  sum  stated  in  the  tender  for 
Qowatering  the  works. 

Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangement  and  general  mode  of  construction  ;  but  detailed 
▼orking  drawings,  arranged,  modified,  and  adapttfd  to  each  lock  and  weir  foundation, 
tnd  for  all  such  other  [)art8  of  the  structures  as  may  be  required,  will  be  furnished  as  the 
▼ork  proceeds. 

Before  the  present  public  road  is  cut  away,  or  in  any  way  disturbed,  the  contractor 
must  provide,  at  liLs  own  cost  and  expense,  another  and  satisfactory  means  for  the  public 
travel  to  pass,  either  by  the  formation  of  another  i-oad,  or  the  construction  of  a  tem]>orary 
bridge,  or  both,  as  may  be  required.  It  being  clearly  and  distinctly  understood  that  he 
(the  contractor)  shall  be  held  legally  liable  and  responsible  for  kee[>ing  the  crossing  in 
iQch  a  condition  that  it  can  be  safely  used  during  the  whole  time  that  the  bridge  is  in 
prepress  of  construction. 

Materials,  Service  Ground,  &c, — The  contractor  must  provide,  at  his  own  cost 

and  ex{)ense,  all  the  service  ground  that  may 
he  required  for  temporary  roads,  or  for  the  placing  or  preparing  of  materials,  l>eyond  the 
knd  that  may  be  required  for  canal  purposes  by  the  Department  of  Public  Works.  He 
nwst  also  provide,  furnish  and  delivef,  at  his  own  cost,  all  nexjessary  materials,  and 
procnre  all  plant,  tools,  i  n|)lements,  derricks,  machinery,  and  labor,  and  everything  neces- 
ttry  for  the  satisfaciury  execution  and  completion  of  the  work  (embraced  in  the  section 
Allotted  to  him)  as  contemplated  in  this  specification. 

All  materials  must  be  of  the  best  class  of  tlieir  respective  kinds;  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
Wtvery.  workmanship,  andevery  contingency  connected  with  the  due  prosecution  of  the 
York  as  hei-ein  described,  and  the  instructions  of  the  engineer  in  charge. 

Tenders  will  not  be  considered  unltss  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms — exc^^pt  there  are  attached  the  actual  signature  and  the 
Mature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  dur  fulfilment  of  the  contract,  sxtlsfactory  aenirity  will  be  required  on  real 
^te,  or  b/  deposit  of  money,  public  or  municipal  secuiities,  or  bank  stocks,  to  an 
uaount  oijwt  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
Ui6  work. 
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To  each  tender  must  be  attacherl  the  actual  si^atnres  of  two  resftonaible  and 
solYeut  pei-sons,  residents  of  the  Dominion,  \vi11in;j[  1 1  become  sureties  for  the  csirrying 
out  of  these  conditions,  as  '^ell  as  the  due  peiforroance  of  the  works  embraced  iu  th« 
contract. 

• 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  vhoiM 
''Tender''  has  bern  accepted  shall  have  entered  into  contract,  and  must  l>e  proceeded 
with  in  such  a  manner  as  to  fully  satist/  the  Depirtment  of  Public  Works  that  th* 
whole  of  the  works  embi*aced  iu  the  contract  can  be  fully  completed  ou  or  befora  the  fir«l 
dayof  April,  1877. 

JOHN  PAGE, 

Chirf  Engineer  ofTublie  Wtnrta^. 
Ottawa,  3rd  January,  1874. 
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APPENDIX  No.  4. 


WELLAND  CANAL. 


GENERAL  SPECIFICATION  for  the  Enlarged  Canal  between 
THCROLD  and  PORT  DALBOUSIE,  SECTIONS  3,  5,  7, 
13  and  11. 


The  canal,  will,  for  the  most  part,  bo  located  as  shown  on  the  general  plan 
ezhihiU'd — the  centre  line  corr»'8[)ondiug  nearly  with  that  marked  out  on  the  graundf 
bat  the  DefMirtment  of  Public  Works  liSHerves  to  itself  the  riglit  of  clianging  the  whole, 
or  aay  |)art  of  the  line,  as  much  as  two  hundred  fent,  either  to  the  riglit  or  to  the  left  of 
that  represented,  and  of  altering  the  position  of  any  or  all  of  the  structures,  three  hundred 
feet,  either  upwards  or  downwards,  of  that  indicated  on  the  plan. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  works  are  commenced,  or  during  their  progress,  withont  giving  cause  for  any 
increaBe  or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

The  canal  will  generally  be  made  one  hundred  feet  wide  at  bottom,  with  a  depth  of 
13  feet  below  the  assumed  water  line  ;  side  slojies  to  be  2  horizontal  to  1  vertical,  in  day 
or  earth  excavation ;  and  in  rock,  the  sides  are  to  have  an  inclination  of  ^  to  1. 

A  continuous  towing  path  is  to  be  formed  on  both  sides  of  the  canal,  15  feet  wide 
on  top,  and  four  feet  over  the  water  surlaoe,  increasing,  where  the  ascent  is  made  to  tha 
next  reach,  at  the  rate  of  about  1  in  15. 

CLEABiiia,  Gbubbiko,  Mucking,  <b€. — From  the  space  to  be  occupied  by  the  canal, 

its  banks,  basins  and  side  ditches,  all  treoi^ 
bmhes  and  roots  are  to  be  cut  and  grabbed,  which,  together  with  all  logs  and  brush  of 
erery  description,  must  be  burnt,  or  otherwise  removed,  but  so  ^  not  to  do  any  damaga 
to  the  adjacent  land. 

All  trees  standing  beyond  the  space  mentioned,  that  by  falling  might  injure  the 
banks,  or  obstruct  navigation,  are  to  bo  cut  down  and  removed,  if  dirrcted.  AH  the 
clearing,  grubbing  and  removal  of  brush,  logs,  «bc.,  must  ba  completed  to  the  satisfaction 
of  the  officer  in  charge,  before  the  work  of  excavation  is  commenced. 
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When  the  ground  where  a  bank  is  to  be  formed  is  below  water  level,  the  anrfaee 
miMt  be  removed  for  such  a  depth,as  niaj  be  directt'dyfor  the  entire  space  to  be  occupied  by 
the  btfnk  ;  the  sod  or  loose  earth  must  be  placed  at  such  a  distance  from  t'le  bank 4  as  the 
officer  in  charge  may  require  ;  and  in  all  cases  when  making  up  a  bank,  care  rount  be 
taken  to  place  the  best,  most  solid  and  watertight  earth  in  that  part  of  the  bank  adjoin- 
ing the  canal,  and  to  place  all  coarae  materials,  or  such  as  are  |)ermeable  to  water,  in  the 
outer  extremity  of  the  banks,  or  if  required  to  remove  them  altogether  beyond  the  limits 
of  the  same. 

The  material  excavated  from  the  different  reaches,  water-coni'ses,  raceways,  lock  and 
weir-pits,  when  of  a  suitable  kind  must  i-e  hauled  and  place^l  wherever  it  is  required  to 
make  up  either  the  banks  of  the  canal,  or  the  basins,  or  embankments  bKhind  the  locks 
and  weirs,  within  a  distance  of  1,000  feet ;  tJie  cost  of  which  mitst  be  embraced  in  i/$e  price 
tendered  far  excavation.  The  coutnictor  in  proceeding  with  the  work  must  invariably 
be  guided  by  the  levels  given  and  lines  marked  out  by  the  engineer. 

The  slopes,  both  in  cnUing  and  embankment,  are,  as  already  stated,  to  b3  tifio  hori- 
Eontal  to  one  vertical,  made  uniform  and  trimmed  neatly,  and  so  as  to  pi*esent  a  fair  out- 
line corresponding  to  the  line  of  the  canal. 

No  ground  to  be  bi*oken  within  10  feet  of  the  outer  slope  of  any  bank,  and  when  it 
is  necessary  to  obtain  earth  for  the  purpose  ot  making  up  an  embankment,  the  borrowing 
pits  will  generally  t>e  at  a  place  which  is  to  form  part  of  basin  ;  but  when  a  bori*owing 
pit  is  outside  of  a  bank,  where  there  is  no  basin,  the  excavation  must  be  made  either  in 
the  iorm  of  a  ditch,  or  of  such  other  shape  and  dimensions  as  may  be  required. 

Where  it  is  necessary  to  change  the  course  of  small  8trearas,or  for  the  pur])Ose  of  carry- 
ing off  surface  water,  or  other  drainage,  on  any  part,  or  the  whole  of  a  section,  the  work 
is  to  ba  done  by  the  contractor,  and  tlie  material  excavated  rau:it  be  hauled  and  uaad  to 
make  up  the  banks  of  the  canal  or  basins^  as  may  be  directed. 

In  the  banks  adjoining  basins,  opening?!  of  such  dimen<%ions,  and  in  such  a  position  as 
required,  are  to  be  left  for  the  fi-ee  ingress  and  egress  of  the  water. 

Their  sides  are  ^o  be  formed  either  of  rubble  masonry,  of  a  substantial  class  laid  in 
hydraulic  cement  mortar;  or  of  crib-wurk,filled  with  stone,  as  may  hereafter  be  determined. 

When  the  basin  is  large,  orcircumstancas  may  require,  there  are  to  be  either  separate 
openings  through  a  bank,  or  a  lar^e  one  divide!  by  piers  of  coursed  masonry,  built  of 
large,  fiat-bedded  ht  >neii,  and  carried  to  a  like  height  as  the  abutments,  so  as  to  form  a 
bearing  for  the  bridge  stringers. 

In  cases  where  the  depth  of  excavation  exceeds  17  foet,  the  banks  must  be  cut  down 
to  that  height  for  the  width  of  the  towing-path,  together  with  such  a  space  for  ditches  as 
may  bo  required. 

Where  it  may  be  necessary  to  spoil  niaterial  removed  from  a  cut,  the  foot  of  the  fS]K>il 
bank  slopes  must  be  at  least  20  feet  back  from  the  edge  of  the  cut,  and  their  up|)er  surface 
made  of  an  uniform  height,  with  an  inclination  outwards  of  1  in  IG  and  side  slopes  of  2  to'  1. 

When  forming  the  bank«i  of  the  canal,  or  those  of  the  basins  or  embankr*ients  in 
rear  of  the  locks  and  w^ii-s,  or  wherenoever  a  water-tight  bank  is  required ^  Uu  ynaterial 
must  be  haided  on  to  tJis  respective  binks  in  carts  or  wtgons  and  laid  on  in  laytrs  not 
exceeding  1  foot  in  depth  at  a  timv  ;  an  J  if  the  work  be  done  at  a  dry  season  of  the  year^ 
water  must  be  thrown  over  each  layer,  to  assist  in  consolidating  the  material. 
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PEDDLE   Beds, — when  necessary  to  be  mhUe  in  any  of  the  banks,  must  he  carried  up 

at  the  samo  time  as  the  banks  ai-e  formed.  They  nui^t  bs  made  of 
the  Yiast  description  of  material  for  that  purpose  that  can  be  obtained  in  the  vicinity, 
laid  on  in  Jujers  not  exoet^iiiig  8  inches  in  thickness,  each  of  whicli  must  bo  watered, 
properly  cut  ti-ansversely  and  longitudinally,  well  trodd'*n  and  pounded,  and  everything 
•doae  that  may  be  requiied  to  forui  them  into  pudile  wails  impervious  to  water. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely  : 
*•  Eirth  and  Hook  ;"  the  former  to  embraco  all  kinds  of  m-iterials  found  in  the  cuttings 
or  borrowing  pits,  except  absolutely  connected  **  Quarry  Iljck  "  and  boulders  containing 
more  than  one  third  of  a  cubic  vard.  * 

C  Tlie  pnces  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the  materials, 
finishing  up  the  canal  and  banks,  forming  embankments,  grading  towing  path,  and  com- 
pleting everything  connected  wiih  the  excavation  of  the  secdon  in  a  workmanlike  and 
satisfactory  manner,  agreeably  to  the  foregoing  8j)ecitications. 

"But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the  whole 
of  that  class,  ]i:iyments  will  only  be  made  according  to  the  comparative  value  of  the  work 
done  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  bo  assigned  and 
apportioned  in  such  a  manner,  that^.  when  the  whole  work  shall  have  been  completed  and 
executed,  the  aggregate  amount  shall  be  the  same  as  when  the  respective  total  quantities 
are  calculated  at  the  prices  state<l  in  the  contract. 

Locks — The  locks  are  to  \ye  270  foet  in  lenajth  between  the  gate  quoins  and  45  feet 
in  width  between  the  side  walls,  at  the  level  of  the  lower  i-each.     They  are 
to  be  constructed  of  dressed  stone  masonry  laid  throughout  in   hydi-aulic   cement  mortar, 
and  placed  on  foundations  prepared  as  heitiiuafter  desciibed. 

The  pits  excavated  for  them  are  to  be  made  of  suitable  dimensions  to  admit  the  side 
and  wing  walls,  and  to  correspond  with  such  Hues  as  will  bo  marked  out  on  the  ground 
by  the  oilicer  in  charge. 

In  rock  the  sides  of  the  cut  are  to  be  made  parpondicular,  find  a  space  of  one  foot  lefl 
in  tbe  ir&xr  of  the  walls  for  concrete  ;  and  in  clay  cutting  such  slopes  ai*e  to  be  formed  as 
toay  be  required  for  stability. 

The  bottom  must,  in  all  cases,  be  trimmed  smooth  and  level,  at  a  pro|>er  height,  to 
give  a  fair  and  uniform  beaiing  to  the  foundation  timbers,  or  base  of  the  walls. 

The  material  excavated  from  the  lock  pits,  when  of  a  suitable  kind,  must  be  used  for 
the  piir)iose  of  making  up  the  banks,  hauled  and  placed  in  like  manner  as  describe  1  for 
that  taken  from  the  reachej  and  other  portions  of  the  work. 

If  solid  and  suitable  rock,  in  thick  layers,  is  found  at  the  proper  level,  at  the  place 
where  a  lock  is  to  be  built,  the  walls  will  be  commenced  upon  it,  without  an  artificial 
foundation  ;  hue  if  the  rock  be  unsound — the  fissures  in  it  numerous — the  strata  thin  or 
irregular,  a  floor  of  pine  timber,  covered  with  3-inch  plank,  will  be  laid  at  a  height  to 
foi-ni  a  bearing  surface  for  the  walls,  and  a  similar  course  will  be  adopted  whera  the 
foandat.on  is  of  earth  or  cUy. 

FoaHDATiON  TiMB£BS—to  be  of  pine  timber,  13  inches  square,  of  the  full  length  to 

reach  across  the  chamber,  and  spnce  to  be  occupied  by  the 
fralla  on  both  sides;  bnt  occasionally  two  timbera  msy  be  used  to  make  up  this  distance^ 
one  of  which  must,  however,  extend  frnni  the  roar  line  of  one  wall  across  the  chamber  to 
18  isLcheB  under  the  front  ed^e  of  the  wall  on  the  opposite  side. 
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.  When  on  clay  they  are  to  be  laid  6  inches  a]>Rrt  through  the  chamber,  above  the 
npper  niitro  sill,  mid  at  the  lower  end  of  the  lock  ;  and  must  rest  nniforniiy  thi*otigheut 
their  entire  length  on  the  bottom  and  on  mud  sills  placed  under  the  walls.  The  apaces 
between  them  must,  immediatdy  after  they  are  satisfactorily  laid,  be  well  Glled  with  the 
best  desciiption  of  puddle,  well  cut  and  rammed  ;  and  their  tops  must  be  dubbed  to  an 
uniforiu  surhic3  to  afford  a  fair  beaiing  for  the  plauking.  The  timbers,  before  being  laid, 
must  be  counterhewn,  if  so  directed. 

Mud  Sills — Two  ranges  of  mud  sills  are  to  be  placed  longitudinally  under  each  of 
the  siile  walls.  They  are  to  be  of  pine  timber,  1*2  inches  square, 
arranged  in  trenches  cut  for  their  rec3|itioD,  and  laid  so  th;it  their  tops  shall  be  on  the 
same  level  as  other  parts  of  the  foundation.  The  spaces  along  side  of  them  must  be  well 
filled  with  puddle  and  also  a  space  of  4  inches  between  the  ends  of  the  respective  pieces ; 
they  are  not  to  pass  through  the  sheet  piles,  but  must  be  left  6  inches  short  on  each  &ide, 
which  space  is  to  be  filled  with  puddle. 

MiTRR  Sill  Platforms — to  Ihj  14  feet  in  width,made  up  of  timbers  12  inches  square, 

and  of  a  length  to  i*eaca  from  roar  to  rear  of -the  walls,  all  of 
which  must  be  counterhewn  and  well  jointed  with  a  plane,  so  as  to  make  water-tight 
joints  for  their  enliro  Irngth  and  depth.  Tliey  are  to  be  secured  by  five  wrought  iron 
scrow-bolts  (l^  inches  in  diametsr)  passing  horizontally  through  the  platform. 

Both  ends  of  each  of  the  three  middle  bolts  must  lave  double  nuts  and  washers,  in 
order  to  form  a  connection  with  shackle-bolts  p:iS3ing  through  and  secured  to  anchor 
timbers  laid  at  the  bottom  oi  .the  sheet  pile  trenches,  or  to  a  block  of  masonry  buik  for 
that  purpo;je. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  threads  of  oakum,  and 
every  precaution  adopted  to  render  the  whole  water-tight. 

Puddle  Trenches,  &c.— Five  trenches  are  to  be  cut  across  the  foundation  for  the 

reception  of. sheet  piles,  namely  :  One  at  the  upper  Bide, 
another  at  the  lower  side  of  each  of  the  mitre  sill  platforms,  and  one  at  the  lower  end  of 
the  lock.  They  are  to  \ye  sunk  5  feet  below  the  foundation  timbers,  and  are  not  to  exceed 
2^  feet  in  width.  One  side  of  each  trench  must  be  cut  plumb  and  smooth,  so  as  to  afford 
an  even  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  are  built,  or  anchor  timbers  arranged,  and  the  piles  placed, 
the  trenches  must  be  well  filled  with  puddle  to  the  height  of  the  adjoining  ground. 

The  puddle  must  in  all  cases  be  made  of  the  best  materials  for  that  purpose  which 
can  be  obtained  in  that  vicinity ;  cut,  mixed,  prepared,  and  laid  as  directed  by  the  ufiicer 
iu  charge. 

Sheet  Piles — To  be  of  4-inch  pine  plank,  placed  close  vertically,  generally  C  feet  long  ; 
they  are  to  be  jointed  with  a  plane,  and  the  edge  of  e-ich  plank  cham- 
feifd  on  the  side  next  the  trench.     When  placed   they  are  to  be  fastened  to  the  platform 
timber  with  8-inch  pressed  B])ikes,  two  through  the  top  of  each  plank. 

FLOORiKQ^-to  consist  of  two  coursas  of  pine  plank;  the  first,  3  inches  in  thicknass,  ia 
to  extend  over  the  whole  area  of  the  foundation  ;  and  the  second  cuurse,  2 
inches  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber  and  at  both  ends  of  th? 
lock.  They  ars  all  to  be  jointed  with  a  jdane,  and  when  being  laid  must  be  driven  u|» 
with  wedges  to  water-tight  joints ;  every  3  feet  in  width  of  planking,  in  both  conraefl, 
must  break  joints  at  least  4  feet ;  and  the  upper  course  must,  iu  all  cases,  bi-eak  joints 
both  lengthwise  and  transversely  with  the  one  underneath. 
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The  lower  course  to  be  fantened  with  white  oak  tret^nails,  9  incites  long  and  1 1  inch 
in  diameter,  two  in  each  end  ot  a  plank,  and  one  on  altenibice  sides  at  every  crossing  of 
a  timber;  it  must  he  dubbed  to  an  uniform  surface  before  the  83ccnd  course  is  laid — the 
ifttdrtobe  fastened  with  pressed  spikes,  two  at  each  end  of  a  phiuk  and  one  at  each 
cfOGsing  of  a  timber,  on  alternate  sides  of  the  plank. 

tfiTBE  Sills — to  be  of  the  best  description  of  white  oak  timber,  propeily  squanvl  and 
dressed  with  a  plane.     'J^hej  are  to  ha  fram^l,  mortised,  tenonned,  and 
Kcored  in  the  manner  shown  on  a  detailed  plan,  to  be  furnished. 

The  main  sills  are  to  be  40  feet  long,  let  2  feet  into  the  wall  at  each  end,  thej.  as 
TfU as  the  braces,  nmst  be  of  a  siza  to  stand  19  x  IG  inches  when  dressed.  The  uiitre 
ollaare  to  be  19  x  19  inches — checked  3  inches  into  the  platforni  timbeiii,  t^nd  are  to  be 
teooDiied  into  each  other  at  the  mitre,  and  at  the  toe  tenonned  and  boxed  into  tlie  main 
iilL  A  check  3  inches  deep,  is  to  be  cut  in  the  lower  edge  of  the  mitre  sills,  to  receive 
tlw  enda  of  the  first  course  of  planking. 

Before  they  are  put  together,  all  the  mortises,  tenons  and  joints  must  be  well  coated 
vith  white  lead  ;  and  when  about  to  be  placed  in  their  biirths,  a  strip  of  canvas,  well 
Btorated  in  boiling  tar,  Ls  to  he  placed  in  the  check  formed  in  the  platform,  into  which 
tl»  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron,  3J  inches 
»ide  and  five-eighths  (|)  of  an  inch  thiclt,  let  in  flush,  fcustenod  with  bolts,  and  arnuiged 
usliown  on  plan.  The  holes  through  them  must  be  punched  so  as  to  ret:iin  the  full 
(^glh  of  the  iron  ;  the  }*o\ib  are  to  be  2  feet  4  inches  long,  one  inch  and  a  half  (1^-iu.) 
^eter,  have  upset  heads,  and  be  well  ragged  at  the  points. 

Where  the  foundation  is  rock,  the  mitre  sill  platforms  will  be  made  as  above 
dfiKribeil — laid  in  a  full  bed  of  mortar,  and  secured  to  the  rock  with  fox  and  key-lK)lt8, 
ind  at  ihe  outer  edge,  on  both  sides,  will  be  connected  with  a  stop-water  timber  let  into 

rock. 


Stop-water. — Where  the  rock  underneath  is  sound,  instead  of  sheet  piles  at  the 

upper  and  lower  sides  of  the  mitre  sill  platforms,  checks  are  to  bn  cut 

Ditotbe  rock,  4  inches  or  more  in  depth  and  I'J  inches   wide,  extending  across  the  whole 

vidtli  of  the  foundation,  into  each  of  which  must  be  fibted  a  timber  12  inches  wide,  and 

tifsofficieut  height  to  fotm  a  close  joint  with  the  outer  timbers  of  the  platform. 

Before  a  stojv water  is  placed  in  its  berth,  a  piece  of  duck  or  canvas,  well  saturated 
^th  white  lead,  must  be  laid  in  for  the  full  le'»gth  and  width  of  the  check  ;  the  upper 
«Dber  must  albo  be  embedded  in  white  lead,  and  the  whole  secured  to  the  rock  with  fox 
*Dd  key-bolts,  1^  inches  diameter,  placed  not  more  than  10  feet  apart. 

Stop-waters  similar  to  those  above  descriV)ed,  are  to  be  placed  at  the  upper  sides  of 
^recesses  of  the  locks  where  the  foundation  is  rock. 

In  other  parts  of  the  recesses  than  that  occu])ied  by  the  platforms,  there  are  to  be 
Ambers  I'J  inches  squarr,  laid  G  inches  apart,  also  for  a  distance  of  12  feet  below  the 
Wraido  of  the  platform,  and  to  the  upper  end  of  the  wing  walls,  at  the  head  of  the 

These  timliers  are  to  be  laid  level,  scribed  to  the  rock  underneath,  or  laid  on  a  bed 
of  fine  concrete,  as  the  case  may  require,  and  each  one  of  them  fastened  by  means  of  two 
«<K-wedged  bolts,  1^  inches  diameter,  passing  al  least  9  inches  into  the  rock. 

The  spaces  between  them  are  afterwards  to  be  filled  with  concrete,  and  their  upper 
"^  dubbed  to  a  fair  surface  for  the  planking. 
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Where  it  is  necessary  to  lay  timber  in  the  chambor  of  a  I'jck,  on  a  rock  fonndation, 
they  ai*e  to  be  [ilaced  12  in;;hos  apart,  and  the  spaces  between  them  filled  with  concrtte. 

Masonry. — The  locks  are  to  be  from  12  to  14  feet  lift,  and  the  siile  walls  carried  up 
to  2  feet  over  the  surface  water  level  of  the  upper  reach,  with  which 
they  are  connected.  The  chamber  walls  are  to  ba  10  feet  wide  at  bottom,  witli  counter- 
forts in  rear,  6  feet  long  in  line  of  wall,  and  3  leeb  projection,  )>laced  not  more  than  13 
feet  apart — the  recesses  are  to  be  2  feet  8  in.  deep  at  top,  and  the  walls  1 1  feet  wide  at 
bottom. 

The  face  of  the  chamber  and  wings  are,  thronghont,  to  havo  a  batter  of  one  in  twenty-- 
Jour  ;  but  the  recess  walls  are  to  be  carried  up  plunib  on  both  front  and  rear,  except  for 
a  distance  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

Tho  back  of  the  chamber  and  wing  walls  will  be  carried  np  plumb  to  within  5  feet 
of  the  to[) ;  thence  batter  to  tlie  rear  line  of  the  coping  ;  and  the  counterforts  will 
terminate  within  5  feet  of  the  top  of  the  coping. 

^11  the  masonry  of  the  locks  must  be  built  of  approved,  sound  and  durable  Rtonen ; 
those  which  form  the  face  work  must  be  free  from  drys,  soaics,  or  other  defects,  and  mat^t 
be  at  least  equal  in  every  respect  to  the  best  class  of  stones  used  in  the  existing  locks. 

Tlie  face  stones  must  be  of  an  uniform  texture  and  color,  and  laid  in  regular  courses  ; 
the  ashlar  work  may  vary  from  12  to  30  inches  in  height — the  thickest  courses  invaiiably 
to  be  placed  at  the  bottom,  and  diminish  upwards  in  regular  succ(  ssion  to  the  courso 
Tinder  the  coping ;  but  when  a  course  of  cut  stone  exceeds  1 8  inches  in  height,  the  face  of 
the  chamber  may  be  made  \ip  of  two  courses  of  stones  of  equal  height. 

From  the  lower  end  of  a  lock  to  G  feet  above  the  I'ecess  quoins,  and  from  the  head  to 
12  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laid  so 
that  the  beds  and  end  joints  shall  not  exceed  ^^  of  an  inch. 

The  chamber  walls,  between  the  points  above  mentioned,  aix)  to  be  faced  with  a 
good  description  of  coni-sed.  boucharded  work  (coping  excepted,)  laid  so  that  the  beds  and 
end  joints  shall  not  exceed  f  of  an  inch. 

Cut  Stone— to  be  neatly  dressed  and  boucharded;  made  sqnare, bevelled,  or  other 
wise    suited  to  the  positions  they  are  to  occupy  in  the  work.     Their 
arrises  must  be  kept  good,  their  upper  and  lower  beds  made  parallel,  and  their  end  joiuts 
in  all  cases  kept  full  for  at  least  two-thirds  the  depth  of  their  beds. 

The  back  part  of  the  sDonos  must  be  hammered  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceediug  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall,  and  not  less  than  2  and  3  feet  depth  of  bed  on  the  alternate  courses. 
In  each  courae  must  be  headers  of  at  least  2  feet  length  of  face,  and  4^  feet  depth  of  bed, 
placed  not  moi*e  than  eleven  (II)  feet  apart  from  centre  to  centre.  The  headers  in  each 
course  are  to  be  arranged  as  nearly  as  possible  midway  between  those  in  the  course 
immediately  below. 

No  two  vertical  joints,  in  adjoining  courses,  are  to  be  nearer  each  other  than  12 
inches,  and  care  must  be  taken  that  the  bond  in  rear  of  the  face  stone  is  also  pi'oporlj 
formed  thn/ughout 
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When  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the  stretchers, 
in  the  alternate  courses,  must  be  at  least  1^  times  their  height,  and  the  headers  'J^  times 
their  height;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  off  the  length  of 
its  £ioe. 

Hollow  Quoins — to  be  alternately  headers  and  stretchei-s,  the  former  at  least  4| 

feet  face  and  5^  feet  depth  of  bed  ;  the  latter  5^  feet  face  and  4^ 
feet  bed.  The  headers  are  to  be  checked  so  as  to  bond  at  least  one  foot  over  the  face 
stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually  inci^easing 
downwards  at  a  rate  cor i*espon ding  to  batter  of  the  wall  ;  the  hollow  to  bo  dressed  out 
tree  and  smooth  to  a  radius  ot  8  inches,  from  which  the  heel  is  to  run  off  obliquely  to  the 
line  of  the  walh  Patterns  for  the  hollow  quoins  will  be  furnished  by  the  engineer,  after 
the  oostractor  has  given  the  hei(;ht  of  the  courses  he  intends  to  use. 

Recess  Quoins — to  be  also  4^  by  u^  feet,  and  5^  by  4|  feet,  laid  alternately  out- 
bond  and  in-bond,  bevelled  as  shewn  on  plan ;  the  headers  to  be 
(becked  so  as  to  make  return-bond  with  the  ashlar  of  the  recess. 

Chain  Wells  and  Man-Holes. — There  are  to  be  eight  chain-wells  in  the  positions 

indicated  on  the  ])lan  ;  each  well  will  be  2  feet 
aqaare  inside ;  and  the  man-holes  from  them  to  the  front  of  the  look-walls  are  to  be 
made  at  the  angles  and  widths  to  permit  the  play  of  the  chains ;  and  of  such  height  as 
the  engineer  may  direct. 

The  sills  and  lintels  to  be  of  stone,  sufficiently  large  to  rench  across  the  opening  and 
one  foot  on  each  side  ;  the  bottom  toslono  towards  the  inside  of  the  lock,  so  as  to  prevent 
the  chain  when  shck  lodging  in  the  nian-holes  ;  sheaves  for  the  drag  chains  are  to  be 
iiaerted  and  secured  near  the  upper  inner  angles  of  the  man-holes.  The  face  stones  of 
the  wells  and  man-holes  to  be  of  liko  dimensions,  and  cut  in  like  manner  as  the  face 
▼alls  of  the  recess,  and  are  to  be  properly  bo.ided  over  and  with  each  other  at  the  angles. 

Coursed  Work — for  the  face  of  the  chamber  walls   may  be   9  inches  high    and 

upwards  ;  but  a  course  once  commenced  must  be  continued  the 
ame  height  throughout,  and  in  no  case  will  more  than  two  courses  be  allowed  to  make 
op  the  height  of  one. course  of  cut  stone.  They  must  be  at  least  20  and  30  inches  depth 
of  bed  in  tho  alternate  courses,  and  have  not  less  thnn  two  feut  length  office  in  line  of 
▼all.  In  eveiy  course  there  are  to  be  leaders  of  at  least  20  inches  length  efface,  and 
4  feet  depth  of  bed  placed  not  more  than  1 2  feet  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headers  and  stretchers  must  be  at  least  two-thii-ds 
4e  length  of  their  face. 

The  face  of  the  stones  must  be  dressed  to  the  batter  of  the  wall,  boucharded  and  the. 
tfriaes  kept  good.  The  upper  and  lower  beds  must  be  made  parallel  for  their  entii-e 
<l«])th,  and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole 
to  be  dressed  so  that  the  horizontal  and  vertical  joints  of  the  stone,  when  in  place,  shall 
^  exceed  §  of  an  inch. 

Backing — to  consist  generally  of  well-shaped  stones,  nor  less  than  6  inches  in 
Sickness,  and  4  feet  area  of  bed,  laid  level  in  full  mortur  beils,  and  properly  bonded 
throQghout  the  wall ;  wheie  the  depth  of  the  face  stone  equals  or  exceeds  12  inohes,  two 
thicknesses  of  backing  may  be  used,  provided  their  joint  depth  does  not  exceed  that  of  the 
fiicework. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  an  uniform  and  equal 
^nng  on  the  course  below ;  no  pinning  will  be  permitted. 
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Tde  edges  of  all  thin  wddge-ahapdd  stones  must  be  broken  off  so  as  to  be  at  least  & 
inches  thick  ;  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stoDe,  it 
must  be  still  further  reduced.  After  this  has  been  done,  the  stooe  laid,  and  the  vertical 
joints  properly  grouted  up,  the  oblique  portion  ma/  be  brought  to  a  level  for  the  next 
course. 

• 

The  backing  stones  must,  in  all  cases,  be  laid  on  their  broadest  beds,  and  the  stone 
against  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall. 

CopiKO  Stones  —of  the  chamber  recesses  and  wing  walls,  are  to  be  4  feet  wide  on 

top,  increasing  in  width  downwards  to  the  frost  batter  in  the  rear, 
and  to  the  face  batter  of  the  walls;  except  in  the  recesses,  where  tho  face  will  be  plumb. 
They  are  to  be  at  least  15  inches  in  height  of  course,  and  not  less  than  4  feet  long  in  line 
of  wall. 

Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces,  will  extend  over  the 
buttresses  for  the  chain-wells,  for  the  arrangement  of  which,  as  well  as  for  the  quoins,  a 
detailed  plan  will  be  furnished. 

The  hollow  quoin  coping  must,  however,  be  at  least  G^  feet  square  on  top  and  two 
feet  depth  of  bed. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full ;  the  upper  bed  and  face 
neatly  dressed,  and  the  inner  top  arris  rounded  off  to  a  radius  of  3  inches.  The  whole  to 
be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 

A  dowel,  4  inches  long,  of  1^-inch  iron,  to  be  inserted  in  every  joint  15  inches  back 
from  the  face,  and  6  inches  from  the  top. 

£b£AST  Wall — will  be  carried  up  to  within  6  inches  of  the  bottom  ot  the  upper 

reach,  unconnected  with  the  side  walls  of  the  lock  ;  it  will  be  7  feet 
wide  at  bottom,  3  feet  on  top,  built  of  coarse  rubble  masonry,  and  covered  with  suitable 
coping. 

When  locks  are  wholly  or  in  part  in  rock-cutting  the  space  between  the  back  of  the 
walls  and  rock  must  be  made  up  of  concrete  well  mixed  and  pounded,  and  carried  up 
simultaneously  with  the  walh. 

Concrete, — where  used,  must  consist  of  an  approved  quality  of  stone  broken  to 
cubes  of  1^  inches,    thoroughly   mixed   with   fresh  hydraulic   cement 
and  clean  sharp  sand,  in  <iuch  proportions  as  may  be  required. 

Mortar. — The  whole  masonry  of  the  locks  must  be  laid  in  monar,  made  of  the  best, 
bydraulic  cement,  mixed  with  clean,  large-grained,  sharp  sand,  generally  la  the  pro)K>rtioii. 
of  two  of  sand  to  one  of  cement,  or  such  other  proportions  as  may  be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  usecl^ 
must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings,  provided  by  th^ 
contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  use^ 
and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  in  char;g^« 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tern peroc^ 
rich  mortar^  or  by  using  about  1^  of  clean,  sharp  sand  to  one  of  cement,  and  adding  ^hi 
Buch  water  as  may  b3  required  to  make  the  whole  run  freely  when  properly  mixed. 

The  sand,  to  be  used  for  moi-tar  or  otherwise,  if  considered  necessary,  must  be  wa8ho<l.. 
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Wben  the  works  are  in  progress  the  walls  muRt  be  kept  free  from  all  improper 
materuds,  and  both  the  fac3  stones  and  backing  must  be  well  washed  if  clay  or  other  soil 
idheres  to  them  ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  be  moistened 
with  water  before  they  are  laid. 

It  case  the  walls  or  any  portion  of  them  are  allowed  to  remain  in  an  unfinished  state 
over  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thoroughly  protect 
them  from  the  action  of  the  frost. 

Order  of  Building. — The  walls  are  to  be  carried  up  in  Huch  a  manner  as  not  to 

have  more  than  t^'o  unfinished  courses  at  one  time,  and  so 
that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  roust  be  prepared  for  the  respective  places  they  are  to  occupy  in  the 
vork,  hdbre  they  are  brought  on  to  the  walls,  and  all  the  vertical  joints  of  one  course  are 
to  be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
■Mat  be  provided  by  the  contractor ;  and  every  precaution  adopted  to  guard  against 
'Qstorbing  the  stones  after  they  are  laid. 

Puddle  Bed — in  rear  of  the  lock  walls  to  be  3  f«et  in  width  carried  the  entire 

height ;  it  must  be  made  of  the  best  description  of  material  that  can 
i»  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
'hidi  must  be  watered  properly,  cut  transversely  and  longitudinally,  well  trodden  and 
pMiDded,  and  everything  done  to  render  the  whole  impervious  to  water.  Puddle  beds 
'viiere  required  at  other  places  are  to  be  made  in  a  similar  way,  and  of  such  dimensions 
Jsmay  be  directed. 

The  embankments  at  back  of  the  walls,  made  up  in  the  manner  already  described, 
veto  be  25  feet  in  width  and  have  a  declivity  of  6  inches  outwards  from  the  lock. 

Rubble  Walls,—  forming  the  extension  of  the  wings  at  the  head  and  foot  of  the 

locks,  must  be  formed  of  a  largo  class  of  sound,  well-shaped, 
dwtble  stones,  properly  bonded  over  and  with  each  other,  and  laid  in  cement  mortar 
^soch  a  distance  below  the  lock  as  may  be  directed. 

The  walls  are  to  be  built  io  such  lines  as  will  form  a  suitpble  connection  between  the 
iub,  the  slope  walls,  and  the  inner  face  of  the  banks  or  retaining  walls,  as  the  case  may 
^;  and  the  face  of  the  stones  are  to  i>e  hammered  or  scabbled  to  such  batters  or  lines  as 
^J  be  required  to  adapt  them  to  the  positions  they  are  to  occupy  in  the  work. 

Requlatino  Weirs,— arranged  as  indicated  on  the  general  plans,  or  in  such  other 

positions  as  may  be  required,  are  to  be  constructed  as  herein 
^bcribed. 

The  pits  for  them  are  tD  be  sunk  at  least  6  feet  below  the  surface  level  of  the  lower 
^^^  and  made  sufficiently  large  to  admit  the  side  walls.  The  material  excavated  from 
tfloe  pits,  as  well  as  that  from  the  raceway,  or  water  courses  leading  to  and  from  them, 
>>  to  be  used  for  forming  banks  where  required,  and  must  be  hauled  and  placed  in  the 
•■uier  previously  described. 

The  bottom  of  the  pit  must  be  trimmed  to  a  level  and  uniform  surface  to  receive 
^fonndation  ti minora,  which  are  to  be  of  pine,  12  inches  square,  laid  12  inches  apart, 
^aoaa  to  rest  on  mudsills  placed  within  the  line  of  the  side  walls,  and  on  the  bottom 
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throughout  their  entire  length.  The  space  between  the  timber  to  be  filled  with  a  good 
description  of  puddle,  well  beaten  down  ;  floor  to  be  of  3-inch  pine  plank,  laid  so  as  to 
break  joint  every  3  feet  in  width  of  pluuking,  and  be  well  fastened  with  white  oak 
treenails,  0  inches  long  and  l^  iaches  in  diameter,  2  in  each  end  of  a  plank  and  one  on 
alternate  sides  at  every  crossing  of  a  timber.  Below  the  breast  wall  and  between  the 
wings,  a  second  course  of  plank,  2  inches  in  thickness,  is  to  be  laid  and  fastened  as  maj 
be  directed. 

There  are  to  be  three  i-anges  of  sheet  piles  across  the  'foundation ;  one  above  and 
another  below  the  breast  wall,  and  the  third  at  the  lower  end  of  the  wings  ;  they  are  ail 
to  be  of  like  dimensions,  placed  and  secured  as  stated  for  those  in  the  lock  foundations. 

Masonry — ^^VValls  are  to  be  built  in  the  positions,  and  be  of  the  respective  dimen- 
sions represented  on  the  general   plan  ;  throughout  they  must  consist  of 
sound  and  durable  stones,  free  from  seams  and  other  defects,  laid  ia  full  mortar  on  thmi 
natural  beds. 

The  wings  are  to  be  of  ''Rock  Work,"  carried  up  to  a  batter  of  1  in  12,  face  18 
inches,  and  2  feet  depth  of  bed  in  the  alternate  courses,  with  headera  3}  feet  depth  of 
bed,  and  not  more  10  feet  apart  in  every  course,  dressed  and  laid  so  that  the  beds  and 
end  joints  shall  not  exceed  |  of  an  inch. 

Bbeast  Wall— to  be  of  stone,  2  and  3  feet  depth  of  bed  in  the  alternate  couraes, 

with  headers  in  each  coui'se  4^  feet  deep  ani  not  more  than  9 
feet  apart,  all  of  them  dressed  so  that  the  horizontal  an<i  vertical  joints  shall  nol 
exceed  ^  of  an  inch.  The  upper  side  to  be  plumb,  dressed  fair  and  smooth  to  receive  the 
frame  work  of  tlie  sluices,  and  the  lower  side  to  be  rock-faced  work  laid  to  a  batter  of 
about  4  inches  to  the  foot  rise. 

There  are  to  be  six  sluice-ways  through  this  wall,  each  4  feet  wide  and  4  feet  high, 
the  sides  of  which  are  to  be  dressed  smooth — sills  and  lintels  to  be  C  feet  long  each,  and 
the  thickness  of  the  piers  to  be  made  up  of  one  stone  the  full  width  (2  feet). 

Breast  Wall  Oopino — to  ba  four  feot   wid3  on  toj).  increasing  in  width  down- 
wards to  the  batter  of  the  wall,  the  lower  bed  and  joints 
must  ba  kept  full  throughout,  and  the  top  dressed  fair  and  so  as  to  have  a  declivity  of  1 
inch  towards  the  ujvstream  side. 

A  centre  pier  is  to  be  carried  up  above  the  breast  wall  to  form  a  bearuig  for  a 
bridge  ;  it  is  to  ba  5^  feet  wide  at  bottom —batter  on  both  sides  so  as  to  be  4  feet  wide  al 
top,  and  built  in  courses  corresponding  in  heiglit  to  those  of  the  breast  wall,  and  of  sack 
a  width  of  bed  that  two  stones  will  make  up  the  thickness  of  the  pier,  and  have  headers 
not  more  than  9  feet  apai*t,  passing  entirely  through  the  wall. 

The  coping  to  be  dressed  on  top,  and  of  the  full  width  of  the  wall.     Oflsets  on  ih^ 
different  courses  of  the  lower  wings  to  be  mad 3  from  5  feet  over  the  level  of  the  low< 
reach,  as  represented  on  plan.     Wing  coping  to  ))e  at  least  12  inches  high,  3^  feet  wid4 
with  beds  and  joiuts  kept  full  throughout,  and  top  neatly  boucharded. 

In  addition  to  a  range  of  piles  to  be  placed  in  line  of  the  breast  wall,  a  counterfoi 
of  masonry  4  feet  thick,  and  at  lenst  7  feet  in  length,  will  be  carried  up  in  rear  of  eae| 
wing  to  the  height  of  the  water  level  of  the  upper  reach.  • 

Backing — To  be  of  a  like  chss  of  stone,  and  laid  in  like  manner  as  described  fc 
the  rear  part  of  the  lock  walls. 
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The  vrhole  of  the  weir  niaaonry  must  alao  be  laid  in  the  beet  hydraulic  cement 
mortar,  mixed  and  prepared  aa  stated  for  other  portions  of  the  works. 

A  paddle  bed  3  feet  in  width  is  to  be  Cirried  up  in  rear  of  the  side  or  wing  walls 
to  the  full  height  of  the  water  level  of  the  up[)er  reach.  The  material  used  for  this  purpose 
u  well  as  for  the  puddle  between  the  foundation  timbers,  and  for  the  sheet  pile  trenches, 
must  be  of  the  heat  and  most  suitable  kind  that  can  be  obtained  on  the  section  or  in  the 
▼icinitj  of  the  work. 

Osr  Section  No.  5,-~at  the  head  of  the  lower  Jock,   there  will  be  a  road  crossing, 

to  provide  for  which  walls  in  continuation  of  those  of  ihe  lock 
▼in  be  built  to  form  bridge  abutments. 

They  will  rest  on  a  foundation  of  timber  and  plank,  and  have  sheet  piles  at  the  toe 
of  the  walls,  and  will  be  of  a  like  class  of  masonry  as  described  for  the  chamber  walls  of 
the  locks,  carried  to  the  height  shewn  on  a  detailed  plan  to  be  furnished  ;  recessed,  curved, 
sod  otherwise  adapted  for  the  toe  and  turntable  on  which  the  bridge  is  to  move. 

The  coping  stones  to  be  at  least  15  inches  in  depth  and  of  large  dimensions  ;  those 
imder  the  turntable  to  form  a'  circle  to  support  the  track-way  for  the  roUei-s. 

The  pivot-stone  to  be  not  less  than  6  feet  squai^e,  and  two  feet  depth  of  bed. 

The  nppcr  wings  and  centre  pier  of  the  adjoining  weir,  to  be  extended  so  as  to  form 
for  a  fixed  bridge  over  the  raceway. 


The  superstructure  of  the  swing,  also  the  fixtures  and  machinery  for  working  it, 
will  be  made  a  separate  contract ;  but  all  the  masonry  required  is  to  be  done  by  the  con- 
tnotor  for  the  locks. 

Before  the  present  public  road  is  cut  away,  or  in  any  way  disturbed,  the  contractor, 
most  provide,  at  his  own  cost  and  expense,  another  and  satisfactory  means  for  the  public 
travel  to  p-iss,  either  by  the  formation  of  another  road,  or  the  construction  of  a  tempo- 
rary bridge,  or  both  as  may  be  found  necessary  ;  and  must  put  up  and  maintain  ail  such 
fenaes  as  may  be  required  for  public  safety. 

It  being  clearly  and  distinctly  understood  that  he  (the  contractor)  shall  be  held 
legally  liable  and  res|)onsible  for  keeping  everything  connected  with  the  crossing  in  such 
a  ooDdition  that  it  cin  be  safely  used  during  the  whole  time  that  the  bridge  is  in  progress 
of  construction. 

On  Section  No.  7 — the  abutments  and  pier  for  a  bridge  in  line  of  the  road  from 

St.    Catharines   to    Qneenstown   are   to    be    constructed   of 
masonry  in  the  position  indicated  on  the  general  plan. 

The  centre  pier  of  the  bridge  to  be  built  either  in  three  separate  blocks,  or  in  one 
eontintious  range,  as  may  be  subsequently  determined.  Both  the  abutments  and  pier  to 
be  placed  on  a  found Jition  of  timber  and  plank,  laid  so  that  the  top  of  tlie  plank  shall  be 
at  least  one  foot  below  the  bottom  of  the  canal. 

The  face  stone  of  the  centime  ]>ier  to  be  2  and  3  feet  bed  in  the  alternate  courses, 
with  headers  in  every  course  4^  feet  long,  placed  not  more  than  9  feet  apart  from  centre 
to  centre.  The  beds  and  ends  of  the  stodes  to  be  kept  full,  and  dressed  so  as  to  lay  to  joints 
flf  f  of  an  inch ;  and  the  face  picked  or  scabbied  so  as  to  (lave  a  batter  of  one  in 
twentj-four. 
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The  heart  of  the  wall  to  be  made  np  with  flat-bedded  stone  net  less  than  3  feet  area 
of  beil,  and  of  the  full  height  of  the  face  stone ;  their  beds  and  joints  n?ast  be  scabbled  or 
picked,  if  necessary,  so  that  when  laid  the  horizontal  joints  shall  not  exceed  f  of  an 
inch,  and  the  vertical  joints  not  be  more  than  one  inch  and  a  quarter. 

All  the  stones  to  be  well  bonded  over  and  with  each  other,  laid  in  hydraulic  cement 
tnortar,  and  the  wall  well  grouted  as  the  work  proceeds. 

The  abutments  will  be  of  a  like  class  of  masonry  as  described  for  the  chamber  walls 
of  the  locks — re  jessed,  curved,  aid  otherwise  adapted  for  the  toe  of  the  bridge,  and  they, 
as  well  as  the  centre  pier,  are  to  be  carried  up  to  the  height  shewn  on  a  detailed  plan  to 
be  furnished. 

Coping  stones  to  be  at  least  15  inches  in  depth,  and  of  large  dimensions  ;  those 
immediately  under  the  turntable  to  form  a  circle  to  support  the  track -way  for  the  rollers. 
The  pivot-stone  to  be  not  less  than  6  feet  square  and  2  feet  depth  of  bed. 

On  both  sides  and  ends  of  the  centre  pier  a  close  range  of  piles  is  to  be  driven  down 
to  fully  6  feet  under  the  canal  bottom,  and  their  tops  to  be  at  least  6  feet  over  the 
surface  water  line ;  they  are  to  be  properly  capped  and  otherwise  satisfactorily  secnred 
at  to]). 

Before  the  pr&sent  public  road  is  cut  away,  or  in  any  way  disturbed,  the  contraotor 
must  provide  at  his  own  cost  and  expense,  another  and  satisfactory  means  for  the  public 
travel  to  pass,  either  by  the  formation  of  another  road,  or  the  construction  of  a  temponuj 
bridge,  or  both,  as  may  be  found  necessary ;  and  he  must  put  up  and  maintain  all  aoch. 
fences  as  may  be  required  for  public  safety. 

It  being  clearly  and  distinctly  understood  that  he  (the  contractor)  shall  be  held 
legally  liable  and  responsible  for  keeping  everything  connected  with  the  crossing  in  such 
a  condition  that  it  can  be  safely  used  during  tho  whole  time  that  the  bridge  is  in  progreas 
of  construction. 

Ox  Section  No.  12 — ^The   lower  wings  of  Lock  No.  17  are  to  be  extended  to  form 

bearings  for  a  swing  bridge  to  carry  the  traffic  of  the  Great 
Western  Railway. 

The  walls  are  to  be  placed  on  a  foundation  of  timber  and  plank,  laid  at  the  depth, 
and  secured  in  the  manner  described  ftr  the  lock  foundations. 

The  east  abutment,  and  both  sides  of  the  centre  piers,  are  to  be  faced  with  cut  stone 
of  like  dimensions,  dressed,  laid,  and  bonded  as  stated  for  the  facework  at  both  ends  of  the 
locks,  i.6.  the  stones  must  be  at  least  two  and  three  feet  depth  of  bed  in  the  alternate 
courses,  with  headers  in  each  course  4^  feet  depth  of  bed,  placed  not  more  than  9  feet 
apart. 

They  are  all  to  be  dressed  to  a  batter  of  one  in  twenty-four,  have  their  arrises  kept 
good,  upper  and  lower  beds  parallel,  and  end  joints  full  for  at  least  two-thirds  the  depth 
of  their  beds.  The  backs  of  the  stones  to  be  hammered  or  picked  off  to  such  lines  thai 
the  backing  when  laid  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  west  abutment  is  to  be  of  a  like  class  of  masonry  as  that  of  the  chamber  walls 
of  the  locks,  and  placed  on  a  foundation  of  timber  and  plank. 


At  the  toe  of  this  wall,  as  well  as  at  the  westerly  side  of  the  centre  pier,  and 
the  canal  at  the  lower  end  of  the  foundation,  i*anges  of  sheet  piles  are  to  be  put  in,  and 
secured  in  like  manner  as  stated  for  those  at  other  parts  of  the  works. 
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The  whole  of  the  walls  connected  with  the  bridge  to  be  backed  up  wHh  larj^-fraad, 
'flat-bedded  stone  laid  throughout  in  hydraulic  cement  mortar,  in  the  manner  described  for 
the  rear  part  of  the  lock  walls. 

But  the  backing  stone  of  the  centre  pier  for  1 5  feet  on  each  side  of  the  railway 
track  most  have  their  bods  and  joints  picked  or  scabbled.  so  that  when  laid  the  horizontal 
joints  shall  not  exceed  |  of  an  inch^  and  the  vertical  joints  nob  to  be  more  than  ane 
inch  and  a  quarter. 

'  The  upper  pflrt  of  the  abutments  are  to  be  recessed,  carved,  and  otherwise  adapted 
to  the  toe  of  the  bridge,  and  they,  as  well  as  the  centre  pier,  ai*e  to  be  carried  up  t>o 
the  height  shewn  on  a  detailed  plan  to  be  furnished. 

Coping  stones  to  be  at  least  15  inches  in  depth,  and  of  large  dimensions  ;  tboso 
immediately  under  the  turntable  to  fonn  a  circle  to  supp.^rt  the  track-way  for  the  rollers. 
Tho  pivot-atone  to  be  not  less  that  six  feet  square,  and  two  feet  depth  of  bed. 

Below  the  centre  pier  a  cluster  of  fender  piles  is  to  be  driven  at  least  8  feet  into 
the  bottom,  and  well  fastened  together  at  top. 

The  upper  wing  walls  and  centre  pier  of  the  weir  intended  to  regulate  the  water 
Jevel  below  Lock  No.  17,  are  to  be  extended,  placed,  and  arranged  to  carry  a  fixed  bridge 
for  tJbe  Great  Western  Railway  track. 

To  admit  of  building  the  masonry  of  these  structures,  the  line  of  the  railway,  for 
aojie  distance  in  this  vicinity,  will  have  to  be  changed  for  a  time. 

This  change,  as  well  as  that  of  constructing  the  bridges,  will  form  a  separate  contract, 
but  the  whole  of  the  masonry  is  to  be  built  by  the  contractor  for  the  locks. 

It  is  therefore  to  be  clearly  and  distinctly  understood  : — 

1st.— -That    the   contractor  for  this  section  of  the  canal,  shall  by  the  first  day  of 

April,  1875,  have  all  the  necessary  stone  prepared  for  the  construction  of 

the  respective  biidge  abutments  and  piers  above  mentioned,  and  have  full  and  satisfactory 

•arrangements  made  for  proceeding  expeditiously  with  all  this  portion  of  the  work  at  the 

time  stated. 

2n>. — That,  nevertheless,  no  excavation  shall  be  done,  or  any  work  commenced  that 
would  be  at  all  likely  to  have  the  effect,  or  any  tendency  whatever  to  retard^ 
•ohstmct,  endanger,  or  in  any  way  or  shape  injuriousljr  interfere  with  the  working  of  th<^ 
existing  line  of  the  Great  Western  Railway,  until  after  arrangements  have  been  made  to 
carry  the  traffic  independent  of  the  present  line,  nor  until  he  (the  Contractor)  is  officially 
notitied  to  proceed  with  these  special  works. 

3ki>. — That  the  contractor's  arrangements  for  urging  forward  these  portions  of  the 

undertaking  shall  be  such  that  within  a  period  of  four  months  from  the  day 

he  ifl  notified  or  directed  to  proceed  with  them,  all  the  excavation,  foundation  work  and 

maflonry  shall  be  fully  completed,  and  the  whole  be  ready  in  every  respect  to  receive  the 

«aper8tructttre  of  the  bridges. 

4th, — It  is  further  to  be  clearly  and  distinctly  understood  that  the  contractor  for 

the  masonry  and  section  work,  will  not  be  allowed  to  occupy  in  any  way 

the  land  requhed  for  the  temporary  change  of  the  line  of  the  Great  Western  Railway, 

nor  the  land  necessary  for  service  ground  during  the  construction  of  the  bridges  above 

referred  to,  until  after  they  (the  bridges)  are  fully  completed,  and  in  use. 

The  contractor  roust  constriict  dams  wherever  it  may  be  necessary  to  keep  out  water 
during  fi'eshets,  .or  to  guard  against  leakage,  springs  or  surface  drainage. 
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The  cost  of  all  such  dams,  together  with  the  expense  of  pumpiDg,  bailing,  removing 
ice  and  snow,  and  e^rj  contingency,  directly  or  indirectly  connected  with  unwaterin^ 
the  l>ck  and  weir  piis,  and  all  other  portions  of  the  works  during  their  progress  and  a|> 
to  the  full  completion  of  the  whole,  and  the  satisfactory  removal  of  all  coffer  dams,  and 
other  teropoitiry  works,  must  be  embraced  in  the  bulk  sum  stated  in  the  tender  for 
nnwatering  the  works. 

Detailed  Plans. — ^The  plans  exhibited  are  only  intended  to  show  the  contemplated 

•  arrangement  and  general  mode  of  construction,  but  detailed 
working  drawings,  arranged,  modified  and  adapted  to  each  lock  and  weir  foundation,  and 
for  all  such  other  parts  of  the  structures  as  may  be  required,  will  be  furnished  as  the 
work  proceeds. 

Wherever  a  public  road  crosses  the  line  of  the  canal,  the  contractor  must  keep  open, 
at  his  own  cost  and  expense,  convenient  passing  places  daring  the  progress  of  the  works,. 
and  he  sba])  be  held  responsible  for  keeping  the  crossings  in  such  condition  that  thej  may 
be  used  safely. 

Materials,  Service  Ground,  dtc.-^The  contractor  must  provide,  at  his  own  cost^ 

and  expense,  all  the  service  ground  that  may  be 
required  for  temporary  roads,  or  for  the  placing  or  preparing  of  materials,  beyond  the 
land  that  may  be  required  for  canal  purposes  by  the  Di^partment  ot  Public  Works.  He 
must  also  provide,  furnish  and  deliver  at  his  own  cost  all  necessary  materials,  and  procure 
all  planl,  tools,  implements,  derricks,  machinery,  and  labor,  and  everything  neoessary  for 
the  satisfactory  execution  and  completion  of  the  work  (embraced  in  the  section  allotted  to 
him)  as  contemplated  in  this  specification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds ;  and  the  priceat- 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship,  and  every  contingency  connected  with  the  due  prosecution  of  the 
work  as  herein  described,  and  the  iustructiocs  of  the  engineer  in  charge. 

Tenders  will  not  be  considered,  unless  made  stric4y  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms— except  there  are  attached  the  actual  signature  and  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

• 

For  the  due  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real 
estate,  or  by  deposit  of  money,  public  or  municipal  securities,  or  bank  stocks,  to  the 
amount  of  Jivs  2>er  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  compleUon  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  rer,id?iit3  of  the  Dominion,  willing  to  become  suretias  for  the  carrying  out  of 
these  condilions,  as  well  as  tha  due  peribrmanco  of  the  works  embrace i  in  the  contract.. 

The  works  are  to  be  commenced  immediately  after  tlie  pei-son  or  persons  whose 
"Tender"  has  been  accepted  shall  have  entered  into  contract,  and  must  be  pi-oceeded 
with  in  such  a  cianner  as  to  fully  satisfy  the  Department  of  Pu  lie  Works  that  the  whole 
of  the  works  on  each  section  can  be  fully  completed  on  or  before  tho  first  day  of  April, 
1877. 

JOHN  PAGE, 

Chief  Engineer  of  Public  Work$. 
Ottawa,  3rd  January,  1874, 


APPENDIX    No.    5. 


WELLAND  CANAL 


SPECIFICATION  of  the  Work  on  SECTION  No.  FJUE,  for  which 

tenders  are  invited. 


This  section  is  3,250  feet  in  length,  the  boundaries  and  general  line  of  which  are 
marked  out  on  the  ground. 

It  includes  the  formation  of  the  canal  and  banks  for  the  distance  above  stated ;  the 
eatting  of  side  ditches,  drains,  &c.  ;  embankments  for  road  approaches,  and  all  excavation 
nqnired  to  effect  a  change  in  the  line  of  the  Wellaud  Railway,  to  the  extent  represented 
a&  the  plan  and  to  the  gradients  shown  on  the  profile,  or  to  such' others  as  it  maj  be 
necessary  to  adopt.  It  also  embraces  the  constniction  of  piers  and  abutments  for  two 
iwing  bridges — one  for  the  Welland  Railway  and  another  for  a  road  leading  to  St. 
Oitharines  ;  together  with  such  other  works  as  are  herein  described  or  the  contractor 
ntty  be  called  upon  to  execute. 

The  canal  will  be  located  as  shown  on  the  plans  exhibited — the  centre  line  corres- 
ponding nearly  with  that  marked  out  on  the  ground  ;  but  the  Department  of  Public 
Works  reserves  to  itself  the  right  of  clianging  the  whole,  or  any  part  of  the  line,  as  much 
18  five  hundred  feet  either  to  the  right  or  left  of  that  represented,  and  of  altering  the 
position  of  any,  or  all  of  the  structures,  five  hundred  feet,  either  upwards  or  downwards, 
from  that  indicated  on  the  plan. 

These  changes  it  is  to  be  clearly  and  distinctly  understood  may  be  made  either  before 
tho  works  are  commenced,  or  during  their  progress,  without  giving  cause  for  any  increase 
or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

The  canal  will  generally  be  made  100  feet  wide  at  bottom,  at  the  depth  of  13  feet 
below  the  assumed  water  line,  with  side  slopes  both  in  excavation  and  embankment  of 
two  horizontal  to  one  vertical. 

Along  each  side  of  it  a  continuous  towing  path  will  be  formed,  15  feet  wide  on  top, 
md  either  raised  or  cut  down,  as  may  be  required,  to  four  feet  over  the  water  surface. 

Clearing,  Grubbing,  Mucking,  &c. — From  the  space  to  be  occupied  by  the  canal^ 

its  banks  and  side  ditches,  all  Iiti*ee8y 
bmbes  and  roots  are  to  be  cut  and  grubbed,  which,  together  with  all  logs  and  brushwood 
of  every  description,  must  be  burnt  or  otherwise  removed,  but  so  as  not  to  do  any  damage 
to  the  adjacent  landjs. 
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Ail  trees  standing  beyond  the  space  mentioned,  that  by  falling  might  injure  the  banks 
or  obstruct  navigation,  are  to  be  cut  down,  and  I'emoved  if  directed.  All  the  clearing, 
gmbbing,  and  removal  of  brush,  logs,  &c.,  must  be  com[^leted  to  the  satisfaction  of  th« 
officer  in  charge  before  the  work  of  excavation  is  commenced. 

When  the  ground  where  a  bank  is  to  be  formed  is  below  water  level,  the  snrfaoe 
must  be  removed  for  such  a  depth  as  may  be  directed  for  the  entire  space  to  be  occupied 
by  the  bank,  and  the  sods,  soil  or  loose  earth  must  be  placed  at  such  a  distance  from  the 
banks  as  the  officer  in  charge  may  direct.  In  all  cases  care  must  be  taken  to  place  ihe 
best,  most  solid  and  water-tight  earth  in  that  part  of  the  banks  adjoining  the  canal,  and 
to  place  all  coarse  materials,  or  such  as  are  permeable  to  water,  at  the  outer  extremity  of 
the  banks,  or  if  required,  to  remove  them  altogether  beyond  the  limits  of  the  same. 

The  materials  excavated  fi-om  the  reach,  ditches,  water  courses,  raceways,  or  bridge 
foundations  when  of  a  suitable  kind  luust  be  hauled  and  placed  wherever  it  is  required  to 
.  make  up  the  banks  of  the  canal,  bridge  approaches,  or  other  embankments  on  the  section 
within  n  distance  of  1,000  feet,  (he  cost  of  which  muatbe  embraced  in  the  price  tendered  yhr 
excavation.  The  contractor  in  proceeding  with  the  work  muit  invariably  be  guidcnl  by 
the  levels  given  and  lines  marked  out  by  the  engineer. 

The  slopes  both  in  cutting  and  embankment  are,  as  already  stated,  to  be  two  horizon- 
tal to  one  vertical ;  they  must  be  made  uniform  and  neatly  trimmed,  so  as  to  present  a 
fair  outline  corresponding  to  the  line  of  the  canal. 

No  ground  to  be  broken  within  ten  feet  of  the  outer  slope  of  any  bank,  and  when  it 
is  necessary  to  obtain  earth  for  the  purpose  of  making  an  embankment,  the  borrowixig 
pits  must  be  made  at  such  places  and  in  such  a  manner  either  in  the  form  of  a  ditch,  or 
of  such  other  shape  and  dimensions  as  may  bo  required. 

Where-  it  is  necessary  to  change  the  course  of  small  streams,  or  for  the  purpose  of 
carrying  off  surface  water  or  other  drainage,  on  any  part  or  the  whole  of  the  section,  the 
work  ia  to  be  done  by  the  contractor,  and  the  material  excavated  must  be  hauled  and  used 
to  make  up  the  banks  of  the  canal  and  bridge  a[)proaches,  or  other  necessary  works  as 
may  be  directed. 

When  formimg  the  banks  of  the  canal,  or  wherever  a  water-tight  hank  ia  required^ 
the  material  must  he  hauled  on  to  tlie  respective  hanks  in  carts  or  waggons^  and  laid  on  in 
layers  not  exceeding  one  foot  in  depth  at  a  time;  and  if  the  work  he  done  at  a  dry  season 
of  the  year,  water  must  be  thrown  over  each  layer  to  assist  in  consolidating  the  mateiial. 

Puddle  Beds, — when  necessary  to  be  made  in  any  of  the  banks,  must  be  carried  up 

at  the  same  time  as  the  banks  are  formed.  They  must  be  made  of 
the  best  description  of  material  for  that  purpose  that  can  be  obtained  in  the  vicinity,  laid 
on  in  layers  not  exceeding  8  inches  in  thickness,  each  of  which  must  be  watered,  proper! j 
cut  transversely  and  longitudinally,  well  trodden  and  pounded,  and  everything  done  that 
may  be  required  to  form  them  into  puddle  beds  impervious  to  water. 

The  diversion  of  the  line  of  the  Welland  Railway,  included  in  this  section,  is  about 
one  mile  in  length,  and  will  occupy  the  position  represented  on  the  plan.  It  will  for  the 
most  part  be  in  embankment,  the  material  for  which  will  chiefly  be  obtained  from  borrow- 
ing pits,  situated  at  different  places  alongside  of  the  contemplated  line. 

It  must  be  made  fully  16  feet  wide  on  top,  at  the  height  of  sub-grade  of  the  rail- 
way, and  the  side  slopes  throughout  are  to  be  one  and  a  half  horizontal  to  one  vertieal. 
The  bank  to  be  carried  to  such  heights  as  will  give  the  res|)ective  longitudinal  inclinaiioBB 
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shown  on  the  profile  ;  the  gradient  on  the  new  portion  of  the  line  nowhere  to  exce^  43^ 
feet  to  the  mile ;  for  2,280  feet  on  the  south  side,  and  1,000  feet  on  the  north  side  of  the 
centre  of  the  canal  crossing,  the  road  bed  will  be  level. 

In  all  cases  the  slopes  of  the  bank  must  be  dressed  and  trimmed  to  the  required 
angle,  and  the  top  made  of  an  uniform  height^  cori-esponding  to  the  lines  and  grades 
marked  out  by  the  officer  in  charge.  The  sides  of  the  bori-owing  pits  must  also  be 
tnmmed  off  to  such  slopes  as  may  be  directed,  and  the  whole  of  the  earthwork  connected 
with  the  new  part  of  the  line  finished  in  a  satisfactory  manner. 

All  clearing,  grubbing,  &c.,  required  for  tlie  railway  diversion,  must  be  executed  in 
the  manner  dascribed  for  a  like  class  of  work  on  the  canal,  and  will  be  paitl  for  under 
the  same  item. 

The  cutting  of  ditches,  ^.,  for  the  railway  will  be  jmid  for  at  tlie  same  rate,  as  other 
parts  of  the  railway  excavation. 

In  carrying  on  any  or  all  of  the  works  on  this  section,  the  operations  must  be 
conducted  in  such  a  manner  as  not  to  interfere  in  any  way  or  shai)e  with  the  railway* 
traffic,  as  the  contractor  will  be  held  strictly  and  legally  liable  to  the  proprietors  of  the 
railway,  the  public  or  individuals,  for  any  damage,  loss,  accident,  or  detention  which  may 
be  sustained  through  his  acts,  whether  the  same  arise  from  ovei*sight,  neglect,  or  from  a 
desire  to  proceed  with  the  works  expeditiously,  or  from  any  other  act  or  cause  whatever. 

Fences  are  to  be  pat  up  on  both  sides  of  the  land  occupied  by  the  railway ;  they  are 
to  have  sound,  straight,  well-shaped  cedar  posts,  8  feet  long  and  6  inches  diameter  at  the 
small  end,  placed  not  more  than  6  feet  apart  from  centre  to  centre.     They  are  to  be  let 

3  feet  9  inches  into  holes  bored  in  the  ground  for  that  purpose,  and  the  earth  around 
them  must  then  be  well  packed,  the  posts  properly  lined,  and  suitable  faces  made  to 
xeoeive  the  boards.  The  latter  to  be  in  four  continuous,  uniform  ranges  of  one-inch  pine 
boards,  of  approved  quality,  10,  8,  6,  and  4-inch  in  width,  and  in  lengths  of  12  or  18 
feet.  They  are  to  be  placed  at  such  heights,  and  distances,  apart  as  may  be  directed,  put 
on  so  as  to  break  joint  properly,  and  to  be  fastened  with  three-inch  nails,  two  at  every 
crossing  of  a  post     A  batten,  1  inch  thick  and  5  inches  wide,  must  be  fastened  with  nails 

4  inches  long  over  the  boards  opposite  each  post,  and  after  the  posts  hava  been  cut  to  an 
uniform  Height,  a  cap  piece  of  4  x  2  inches  pine  scantling  must  be  wall  fastened  with 
4-ineh  nails,  on  the  top  of  them. 

This  flection,  as  previously  stated,  embraces  the  constniction  of  piers  and  abutments 
for  two  swing  bridges,  at  or  near  the  places  represented  on  the  general  plan.  They  are  to 
be  of  masonry  laid  in  hydraulic  cement  mortar,  built  chiefly  in  the  form,  dimensions  and 
manner  herein  mentioned,  or  that  may  be  subsequently  required. 

The  centre  and  rest  piers  of  the  bridges  are  invariably  to  be.  parallel  to  the  centre  line 
of  the  canal,  the  former  from  16  to  18  feet  square,  and  the  latter  from  14  to  17  feet  in 
width  and  9  feet  in  thickness,  and  in  all  cases  an  arched  culvert,  varying  from  6  to  8  feet 
in  width  and  8  feet  in  height,  on  a  line  ranging  with  that  of  the  canal,  will  be  made 
through  the  centre  of  them. 

They  are  to  be  built  on  a  foundation  of  timber  and  plank,  the  top  of  which  must  be 
at  leMt  one  foot  below  canal  bottom.  On  the  lower  course  of  the  masonry,  all  around 
each  of  the  centre  piers  there  is  to  be  an  offset  of  about  6  inches,  thence  the  sides  are  to 
be  carried  up  vertical.  The  rest  piers,  at  both  ends  of  the  bridges,  are  to  have  a  batter  of 
one  in  twelve  on  the  up  and  down-stream  sides,  and  of  1  in  24  on  the  ends. 
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The  arch  stones  of  the  culvei^  are  to  be  21  inches  deep,  and  dressed  to  radiate  tmljr 
for  their  full  depth,  and  made  to  lay  throughout  to  joints  of  one-fourth  (^  j  of  an  inch. 
The  bottom  of  the  arch  or  waterway  to  be  of  dressed  and  properly  jointed  siones  of  a  sizcy 
that  two  of  them  will  make  up  the  width  of  the  opening  and  at  each  end  pass  15  inches 
under  the  will,  the  second  course  to  project  one  foot  into  the  opening, and  the  third  course 
6  inches. 

The  face  stones  of  the  piers  to  be  two  and  three  feet  depth  of  "^bed  in  the  alternate 
courses,  with  headers  in  every  course  4^  feet  long,  placed  not  more  than  9  feet  apart  from. 
centre  to  centre.  The  beds  and  ends  of  the  stones  are  to  be  kept  full,  and  dressed  so  as  to 
lay  to  joints  one-fourth  (|)  of  an  inch,  and  have  the  face  in  all  cases  picked  or  scabbled 
to  a  fair  surface ;  this  is  understood  to  be  applicable  to  all  the  four  sides  of  each  of  thc^ 
centre  as  well  as  the  guide  piers. 

The  heai*t  of  the  wall  in  each  case  to  be  made  up  with  flat-bedded  stones,  not  leas 
than  4  feet  area  of  bed,  and  of  the  full  height  of  the  face  stone ;  their  beds  and  joints 
must  be  scabbled  or  picked,  if  necessary,  so  that  when  laid  the  horizontal  joints  shadl  not 
exceed  five-eighths  (|)  of  an  inch,  and  the  vertical  joints  not  be  more  than  one  inch  and 
a  quarter. 

The  piers  to  form  the  seat  of  the  swing  portion  of  the  railway  bridge  to  be  1 1 1^  feet^ 
thick  at»  bottom,  the  sides  of  which  are  to  be  parallel  to  the  canal,  and  the  ends  made  to 
an  angle  corresponding  to  the  oblique  range  of  the  bridge.  They  are  to  be  of  a  like  class 
of  work,  faced  on  both  sides  and  ends  as  described  for  the  centre  and  rest  piers  ;  made  to 
a  batter  of  one  in  twenty-four,  and  have  the  sharp  points  at  the  upper  and  lower  ends 
taken  off  at  right  angles  to  the  sides  or  ends  to  such  an  extent  as  may  be  directed.  At 
four  feet  from  the  top  of  these  piers,  offsets  on  the  front  side  are  to  be  formed  for  the 
bridge  seat. 

For  the  common  road  crossing  the  piers  to  form  the  seat  of  the  swing  bridge  wilt 
be  S|  feet  wide  at  bottom,  and  be  carried  up  with  a  similar  class  of  masonry  as  deecribed 
for  the  centre  and  rest  piers  ;  on  both  sides  and  ends  the  wall  will  be  carried  up  to  * 
batter  of  one  in  twenty-four. 

■ 

The  abutments  are  to  be  twenty  feet  or  more  distant  from  the  brid]B?B  piers,  and  the> 
foundation  of  them  laid  at  5  feet  over  canal  bottom,  or  at  such  other  level,  either  above 
or  below  that  point,  as  circumstances  may  require.  They  are  to  be  six  feet  or  more  in 
thickness,  carried  up  to  a  battrr  of  one  in  twelve  on  the  face  to  water  line,  and  made 
plumb  in  the  rear  to  within  4  feet  of  top,  thence  the  wall  will  diminish  to  the  rear  line  of 
the  coping,  which  will  be  3  feet  in  width.  The  face  work  to  be  similar  to  that  described 
for  the  piers,  and  the  backing,  of  large-sized,  well-shaped  stone,  laid  level  in  full  mortar, 
and  properly  bonded  throughout  the  wall. 

The  centre  piers,  piers  for  seat,  and  rest  of  bridg2s,  as  well  as  the  abutments,  must 
all  be  built  of  an  approved  class  of  stone  free  from  d  y  seams  and  other  defects,  laid  in 
hydraulic  cement  mortar,  be  properly  bonded  throughout,  and  have  all  the  vertical  joints 
well  grouted  as  the  work  proceeds. 

Coping  stones  on  all  the  piers  to  be  at  least  15  inches  in  depth,  of  a  size  that  two 
stones  will  make  up  the  width  of  the  piers,  for  the  seats  and  rests  of  the  bridges,  and  break 
joint  properly  with  the  adjoining  stones.  Those  on  the  centre  pier  must  be  from  4  to  6 
feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  the  track  for 
the  rollers  of  the  turntable.  They  must  be  full-bedded  throughout  and  dressed  so  as  to 
lay  to  joints  not  exceeding  one-fourth  of  an  inch,  and  the  top  side  must  have  a  fair  surface 
neatly  boucharded,  and  where  required  the  outer  top  arrises  are  to  be  rounded  off. 
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Hie  pivot-stone  to  be  not  less  than  6  feet  sqoara  an«l  2  feet  depth  of  bed,  the  spaa# 
betveeu  it  and  the  onter  range  of  coping  must  be  filled  in  with  stone  of  the  same 
thick uess  as  the  latter,  pro|)erly  dressed  and  jointed,  to  the  width,  and  be  at  least  3|  feet 
in  length. 

In  the  centre  of  the  rest  piers,  one  of  the  coping  stones  for  a  width  of  4  feet  is  to  be 
twenty-four  inches  in  depth,  and  checked  to  the  curve  of  the  toe  of  the  bridge.  This 
stone  in  each  case  must  be  secured  with  lox  wedged  bolts  1  ^  inches  diameter  let  into  the 
masonry  underneath. 

The  coping  on  the  piers  for  the  seat  and  the  abutments  of  the  road  bridge,  will  be 
10  inches  in  thickness  at  the  centre  of  the  road,  curved  on  top  so  as  to  be  eight  inches  ai 
the  sides,  placed  so  as  to  form  a  recess  for  fixed  girders  and  the  toe  of  tho  swing. 

At  all  four  comers  of  the  bridge,  parapet  piers  are  to  be  built  4^  feet  square  at  base, 
dirointshing  upward — one  of  which  at  each  end  of  the  bridge  must  be  recessed  and 
hollowed  out  to  receive  machinery. 

The  wings  of  the  abutments  are  also  to  be  carried  up  to  the  same  height  as  the 
liarapet  piers,  and  finished  with  coping  as  indicated  on  the  plans. 

The  walls  above  and  below  the  abutments,  for  a  distance  of  40  feet  or  more,  are  to 
lie  of  coursed  masonry,  aiTanged  to  wind  gradually  round  to  met;t  the  line  of  the  slope,  on 
the  res{jective  sides.  -  The  foundation  timber  to  be  of  pine,  laid  level,  and  must  have  an 
anifom  bearing  throughout  their  entire  length.  Those  under  tlie  centre  and  rest  piers 
are  to  be  laid  transversely  to  the  canal,  one  foot  apart,  and  for  tlie  other  piers  and 
abutments  they  are  to  be  laid  either  longitudinally  or  tmnsversely,  as  may  be  i^equired. 

In  all  cases  the  spaces  between  them  must  be  filled  with  a  good  description  of  puddle 
or  concrete^  as  may  be  directed. 

The  covering  plank  to  be  of  pine,  three  inches  thick,  and  must  be  fastened  to  the 
timbers  with  1^-iiich  white  oak  treenails  8  inches  long.    * 

Sheet  Files — of  4-inch  pine  plank  are  tc  be  put  in,  or  driven  on  all  sides  of  the 

piers,  -if  the  officer  in  charge  considers  it  necessary. 

Fendebs — are  to  be  constructed  on  boto  sides  of  the  water-ways,  extending  for  some 
,  distance  above  and  below  the  bridge,  as  i-epresented  on  general  plan.  They 
are  to  be  formed  by  means  of  piles,  caps  and  wale  pieces,  all  of  white  oak  timber.  The 
piles  to  be  not  less  than  12  inches  diameter  in  the  small  end.  driven  from  6  to  10  feet  into 
the  bottom,  and  be  about  6  feet  apart ;  but  at  the  cross  ties  and  anchor  timbers,  two  piles 
will  he  driven  on  the  line  of  the  fenders,  and  one  about  the  middle  of  each  tie  timber. 
The  caps  to  be  formed  of  two  ])ieces  each  6  by  10  inches,  arranged  about  8  inches  apart 
and  checked  obliquely  to  receive  a  dovetail  formed  on  the  heads  of  the  piles,  to  each  of 
which  they  will  be  secured  with  wrought  iron  screw-bolts,  seven-eighths  (|)  of  an  inch 
diameter,  having  upset  heads  and  cast  iix>n  bevelled  washers,  let  flush  into  the  outside 
cap  pieces. 

Immediately  under  the  caps,  the  cross-ties  will  connect,  with  a  dovetail,  the  outer 
couple  of  piles,  and  be  farther  secured  by  a  thorough  screw-bolt  of  seven-eighths  (|)  of  an 
inch  -diameter. 

The  cross-ties  to  be  mortised  on  the  centre  piles,  and  the  ends  extend  to  the  oubir 
aide  of  (he  front  cap  pieces,  and  under  them  a  waling  timber  of  white  oak,  6  x  10  inohes 
is  to  be  fastened  to  the  piles  with  screw  bolts  of  seven-eighths  (|)  of  an  inch  diameter,  with 
upset  heads  and  washers,  sunk  flush,  as  described  for  the  cap  pieces. 
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The  anchor  timbers  to  be  dovetailed  between  the  piles,  in  like  manner  as  stated  for- 
the  cross-ties,  and  be  let  into  the  bank  for  such  a  distance  as  may  be  leqnired,  where  tiiej- 
will  be  fastened  to  a  cross  timber. 

For  the  protection  of  the  bridge  and  piers,  a  cluster  of  ten  or  more  piles  will  be 
driven  in  the  centre  of  the  canal,  at  a  suitable  distance  above  and  below  the  range  of  the 
bridges  when  open;  they  are  to  be  connected  by  means  of  thorough  bolts,  straps,  &c.,  and 
stand  fully  5  feet  over  water  level. 

Concrete, — where  used,  mast  consist  of  an   approved  quality  of  stone,  broken  to 
cubes  of  1 J  inches,  thoroughly  mixed  with  fresh  hydraulic  cement^  and 
clean,  sharp  sand,  in  such  proportions  as  may  be  required. 

a 

Mortar. — The  whole  masonry  must  be  laid  in  mortar,   made  of  the  best  hydraulic 
cement,  mixed  with  clean,  large-grained,  sharp  sand,  generally  in  the  pro- 
portion of  two  of  sand  to  one  of  cement,  or  such  other  proportion  as  may  he  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  used 
must  be  protected  from  the  influence  of  the  weather,  in  suitable  buildings  provided  by  the 
contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  use,. 
and  it  must  be  prepared  under  the  direction,  and  to  the  satisfaction  of  the  officer  in  chai^ge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tesipered 
rich  mortar,  or  by  using  about  l|  of  clean,  sharp  sand  to  one  of  cement,  and  adding  as 
much  water  as  may  be  required  to  make  the  whole  run  freely  when  properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be  wacdied. 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  backing  must  be  well  washed  if  clay  or  other  soil 
adheres  to  them  ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  ma  it  be 
moistened  with  water  before  tli^y  are  laid. 

In  case  the  walls  or  any  portion  of  them  are  allowed  to  remain  in  an  unfinished  state 
over  winter,  the  contractor  mu-it  caver  them  in  such  a  manner  .as  will  thoroughly  protect 
them  from  the  action  of  the  frost.. 

Order  of  Building. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 

have  more  than  two  unfinished  courses  at  one  time,   and  so 
that  one  wall  shall  not  be  carried  up  moi*e  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the  work 
before  they  are  brought  on  to  the  walls  ;  and  all  the  vertical  joints  of  one  course  are  to 
be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  atone, 
must  be  provided  by  the  contractor ;  and  every  precaution  adopted  to  guard  against 
disturbing  the  stones  after  they  are  laid. 

The  contractor  must  construct  dams  wherever  it  may  be  necessary  to  keep  out  w«tttr 
during  freshets,  or  to  guard  against  leakage,  springs  or  surface  drainage. 

The  cost  of  all  such  dams,  together  with  the  eX()ense  of  pumping,  baling,  removing 
ice  and  snow,  and  every  contingency,  directly  or  indirectly  connected  with  un  watering  the 
works  during  their  progress,  and  up  to  the  full  completion  of  the  whole,  and  the  satiafao- 
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toiy  remoTal  of  all  coffer  dams  and  other  temporary  works,  must  be  embraced  in  the  bulk 
ram  stated  in  the  tender  for  unwatcring  ihe  works. 

Detailed  Plans. — ^The  plans  exhibited  are  only  intended  to  show  the  contemplated 

aiTangements  and  general  mode  of  construction  ;  but  detailed 
working  drawings,  arranged,  modified  and  adapted  to  each  bridge  site,  and  for  all  such 
other  parts  of  the  structures  as  may  be  .required,  will  be  furnished  as  the  works  proceed. 

Before  the  present  public  road  is  cut  away  or  in  any  way  disturbed,  the  contractor 
most  provide,  at  his  own  cost  and  expense,  another  and  satisfactory  means  for  the  public 
tnyel  to  pass,  either  by  the  formation  of  another  road,  or  the  construction  of  a  tem[K)rary 
bridge,  or  both,  as  may  be  found  necessary  ;  and  Le  must  put  up  and  maintain  all  such 
fences  as  may  be  required  for  public  safety. 

It  being  clearly  and  distinctly  understood  that  he  (the  contractor)  shall  be .  held 
leg&lly  liable  and  responsible  for  keeping  everything  connected  with  the  crossing  in  such 
1  condition  that  it  can  be  safely  used  during  the  whole  time  that  the  bridge  is  in  progress 
of  construction. 

Materials,  Skrvice  Ground,  «kc. — ^The  conti-actor  must  provide,  at  his  own  cost 

and  expense,  all  the  service  ground  that  may 
be  required  for  temporary  roads,  or  for  the  placing  or  preparing  of  materials,  beyond  the 
land  that  may  be  acquired  for  canal  purposes  by  the  Department  of  Public  Works.  He 
must  also  provide,  furnish  and  deliver  at  his  own  cast  all  necessary  materials,  and  procure 
all  plant,  tools,  implements,  derricks,  machinery,  and  labor,  and  everything  necessary  for 
the  satisfactory  execution  and  com  |  Jet  ion  of  the  work  (embi*aced  in  the  section  allotted  to 
him),  as  contemplated  in  this  specification. 

All  materials  must  bid  of  the  best  class  of  their  respective  kinds  ;  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship,  and  every  contingency  connected  with  the  due  prosecution  of  the 
▼ork  as  herein  described,  and  the  instructions  of  the  engineers  in  charge. 

Tenders  will  not  be  considered,  unless  made  strictly  in  accordance  with  theprinted 
forms,  and — in  the  case  of  firms — except  there  arc  attached  the  actual  signatures,  the 
nature  of  the  occupation,  and  place  of  residence  of  each  member  of  the  same. 

For  the  due  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real 
estate,  or  by  deposit  of  money,  public  or  municipal  securities,  or  bank  stocks  to  an  amount 
^  feceper  cent,  on  the  bulk  sum  of  tlie  contract 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
ihe  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
these  conditions,  as  well  as  the  due  peiformance  of  the  works  embraced  in  the  contract. 
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The  works  ai-e  to  be  commenced  immediately  after  the  person  or  peraons  whose 
** Tender"  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded 
witli  in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole 
of  the  works  on  the  section  can  be  fully  completed  on  or  before  the  first  day  of  April,  1877. 

JOHN    PAGE, 

Chief  Engineer  of  Public  Work». 
Ottawa,  12th  Mat,  1875. 


APPENDIX  .  ^o.  6. 


WELLAND  CANAL. 


SPECIFIC  A  TICN  of  tJie  Work  to  be  done  on  Section  No.  SIX  of  iht 

ENLARGEMENT. 


On  this  section,  the  works  for  which  tenders  ai-c  invited  consist  chiefly  of  clay  exca- 
vation^the  construction  of  two  abutments  and  a  centre  pier  for  a  bridge. 

The  cftnal  will  be  located  as  shown  on  the  plans  exhibited — the  centre  line  oorreft- 
ponding  nearly  with  that  marked  out  on  the  ground ;  but  the  Department  of  Public 
Works  reserves  to  itself  the  right  of  changing  the  whole,  or  any  part  of  the  line,  as  much 
as  500  feet  either  to  the  right  or  left  of  that  represented,  and  of  altering  the  position  of 
any  or  all  of  the  structures  500  feet  either  upwards  or  downwards  of  that  indicated  on 
the  plan. 

These  changes  it  is  to  be  clearly  and  distinctly  understood  may  be  made  either  befors 
the  works  are  commenced,  or  during  their  progress,  without  giving  cause  for  any  increase 
or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

The  canrl  will  generally  be  made  100  feet  wide  at  the  bottom,  at  the  depth  of  13 
feet  below  the  assumed  water  line^  with  side  slopes  both  in  excavation  and  cmbankmenl 
of  two  horizontal  to  one  vertical. 

Along  each  side  of  it  a  continuous  towing  path  will  be  formed,  15  feet  wide  on  top, 
and  either  raised  or  cut  down,  as  may  be  required,  to  four  feet  over  the  water  surface. 

Clearing,  Grubbing,  Mucking,  &c. — From  the  space  to  be  occupied  by  the  oanal, 

its  banks,  basins  and  side  divches,  all  trees, 
bushes  and  roots  are  to  be  out  and  grubbed,  which,  together  with  all  logs  and  brushwood 
of  every  description,  must  be  burnt  or  otherwise  removed,  but  so  as  not  to  do  any  damagt 
to  the  adjacent  lands. 

All  trees  standing  beyond  the  space  mentioned  that  by  falling  might  injure  the  banks 
or  obstruct  navigation,  are  to  be  cut  down  and  removed,  if  directed.  All  the  clearing, 
grubbing  and  removal  of  bnisli,  logs,  &c.,  must  be  completed  to  the  satisfaction  of  the 
o6Soer  in  charge  before  the  work  of  excavation  is  commenced. 
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When  the  ground  where  a  bank  is  to  be  formed  is  below  water  level,  the  sui-face 
mast  be  reoioved  for  such  a  depth  as  may  be  directed  for  the  entire  rpace  to  be  occupied 
hj  the  bankj  and  the  soil  or  loose  earth  deposited  at  such  places  as  the  officer  in  charge 
,  maj  direct.  In  all  cases  care  must  be  taken  to  place  the  best,  most  solid  and  water-tight 
earth  ia  that  part  of  the  banks  adjoining  the  canal,  and  to  place  all  coarse  materials,  or 
such  as  are  permeable  to  water,  at  the  outer  extremity  of  the  banks,  or,  if  required,  to 
remove  theru  altogether  beyond  the  limits  of  the  same. 

The  materials  excavated  from  the  reach,  water-courses,  raceways  or  bridge  founda- 
tion, when  of  a  suitable  kind,  must  be  hauled  and  placed  wherever  it  is  required  to  make 
op  the  banks  of  the  canal,  or  other  embankments  on  the  section  within  a  distance  of  1,000 
ffiet,  th3  cost  of  which  must  be  embraced  in  the  price  tendered  for  exzavaiion.  The  contrac- 
tor in  proceeding  with  the  work  must  invariably  be  guided  by  the  levels  given,  and  lines 
marked  out  by  the  engineer. 

The  slopes  both  in  cutting  and  embankment  are,  as  already  stated,  to  be  tvoo  hori- 
amtal  to  one  vertical ;  they  must  be  made  uniform  and  neatly  trimmed,  and  so  as  to 
prHent  a  fair  outline  corresponding  to  the  line  of  the  canal. 

No  ground  to  be  broken  within  ten  feet  of  the  outer  slope  of  any  bank,  and  when  it 
is  necessary  to  obtain  earth  for  the  purpose  of  making  an  embankment,  the  borrowing 
pita  must  be  made  at  such  places  and  in  such  a  manner  either  in  the  form  of  a  ditch,  or 
H)f  soch  other  shape  and  dimensions  as  may  be  required. 

Where  it  is  necessary  to  change  the  course  of  small  streams,  or  for  the  purpose  of 
carrying  off  surface  water  or  other  drainage,  on  any  part  or  the  whole  of  the  section,  the 
▼ork  is  to  be  done  by  the  contmctor,  and  the  material  excavated  must  be  hauled  and 
osel  to  make  up  the  banks  of  the  canal,  or  other  necessary  works  as  may  be  directed. 

In  the  banks  adjoining  basins,  openings  of  such  dimensions,  and  in  such  a  position 
«  required,  are  to  be  left  for  the  free  ingress  and  egress  of  the  water. 

Their  sides  are  to  be  formed  either  of  rubble  masonry  of  a  substantial  class,  laid  in 
lijdraulic  cement  mortar,  or  of  crib  work  filled  with  stone,  as  may  be  hereinafter 
^termined. 

In  cases  where  the  depth  of  excavation  exceeds  17  feet,  the  banks  must  be  cut  down 
to  that  height,  for  the  width  of  the  towing  path,  the  top  of  which  is  to  be  made  with  an 
inclination  outwards  to  a  ditch  formed  in  the  rear,  or  at  the  toe  of  the  slope  of  the  adjoin- 
ing bank. 

The  ditch  to  be  of  such  a  width,  depth  and  inclination  as  will  convey  the  surface 
vater  to  such  placets  as  it  can  be  disposed  of  in  a  satisfactory  manner. 

Where  it  may  be  necessary  to  spoil  material  removed  from  a  cut,  the  foot  of  the 
spoil  bank  slopes  inust  b«  at  least  20  feet  back  from  the  edge  of  the  cut,  and  the  upper 
<ttrfao3  made  of  an  uniform  height,  with  an  inclination  outwards  of  1  in  16,  and  side 
slopes  of  2  to  1. 

When  forming  the  banks  of  the  canal,  or  those  of  the  basins,  or  wheresoever  a  water-- 
%te  hank  is  required,  the  material  intuft  be  hauled  on  to  the  respective  banks  in  carts  or 
vagonSy  and  laid  on  in  layers  not  eocceeding  one  foot  in  depth  at  a  time  ;  and  if  the  work 
be  done  ata  dry  season  of  the  year,  water  must  be  thrown  over  each  layer  to  assist  in 
4»n8olidating  the  material. 
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Fuddle  Beds — when  necessary  to  be  made  in  any  of  the  banks,  must  be  carried  up- 

at  tbe  same  time  as  the  banks  are  formed. 

They  must  be  made  of  the  best  description  of  material  for  that  purpose  that  can  be 
obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and 
pounded,  and  everything  done  that  may  be  required  to  form  them  into  puddle  beda 
impervious  to  water. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely  '.. 
'*  Earth  '*  and  ''  Kock,"  the  former  to  embrace  all  kinds  of  matei*ials  found  in  the  cuttings. 
or  borrowing  pits,  except  absolutely  connected  "  Quarry  Kock,"  and  boulders  containing 
more  than  one-third  of  a  cubic  yard. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the  materials, 
finishing  up  the  canal  aod  banks,  forming  embankments,  grading  towing  paths,  and  com- 
]>leting  everything  connected  with  the  excavation  of  the  section,  in  a  workmanlike  and 
satisfactory  manner,  agreeably  to  the  foregoing  specifications. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the  whole 
of  that  class,  payments  will  only  le  made  according  to  the  comparative  value  of  tbe  work 
done,  with  reference  to  tbe  prices  tendered,  which  pro  rata  rates  shall  be  assigned  and 
apportioned  in  such  a  manner  that  when  the  whole  work  shall  have  been  completed  and 
executed  the  aggregate  amount  shall  be  the  same  as  when  the  respective  total  quantities 
are  calculated  at  the  prices  stated  in  the  contract. 

On  this  Section  the  abutments  and  centre  pier  for  a  bridge  in  line  of  the  road  from 

St.  Catharines  to  Niagara,  are  to  be  constructed  of  masonry,  in  the 
position  indicated  on  the  general  plan. 

The  centre  pier  of  the  bridge  to  be  built  either  in  three  separate  blocks,  or  in  one 
continuous  range,  as  may  be  subsequently  determined.  Both  the  abutments  and  pier  to 
be  placed  on  a  foundation  of  timber  and  plank,  laid  so  that  the  top  of  the  plank  shall  be 
at  least  1  foot  below  tbe  lK)ttom  of  the  canal. 

The  face  stone  of  the  centre  pier  to  be  2  and  3  feet  depth  of  bed  in  the  alternate 
courses,  with  headers  in  every  course  4}  feet  long,  placed  not  mora  than  9  feet  apart  from 
centre  to  centre.  The  beds  and  ends  of  the  stones  are  to  be  kept  full,  and  dressed  so  as 
to  lay  to  joints  of  f  of  an  inch  ;  and  the  face  picked  or  scabbled  so  as  to  have  a  batter 
of  1  in  24. 

The  heart  of  the  wall  to  be  made  up  with  flat-bedded  stones  not  less  than  3  feet  area 
of  bed,  and  of  the  full  height  of  the  face  stone  ;  their  beds  and  joints  must  be  scabbled, 
or  picked,  if  necessaiy,  so  that  when  laid  the  horizontal  joints  shall  not  exceed  f  of  an 
inch,  and  the  vertical  joints  not  be  more  than  one  inch  and  a  quarter. 

The  abutments  to  be  of  coursed  work  carried  up  to  a  batter  of  1  in  12;  face  SwOn» 
to  be  at  least  20  and  30  inches  depth  of  bed  in  the  alternate  courses,  and  not  less  than  2 
feet  long  in  line  of  wall,  with  headers  in  every  course  3^.  feet  depth  of  bed,  and  not  more 
than  9  feet  apart. 

Their  faces  must  be  dressed  and  the  arrises  kept  good,  the  upper  and  lower  beds 
made  parallel  for  their  entire  depth,  and  the  end  joints  kept  full  for  at  least  9  inches  bsck 
from  the  face. 
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Hie  whole  to  be  dreesed  so  that,  when  laid,  the   horizontal  and  vertical  joints  shall 
not  exceed  |  of  an  inch  mortar  joints. 

Backing— to  be  of  stones  not  less  than  6  inches   thick  and  3  feet  area  of  bed,  laid 
level  in  fall  mortar,  and  properly  bonded  throughout  the  wall. 
• 
The  lower  beds  of  the  stone,  h  necessary,  must  be  pu^ked  off  so   ha   to  insure  a  fair 
bearing  on  the  course  below,  vertical  joints  to  be  well  grouted  up,  and  everything  done 
to  make  substantial  work. 

All  these  walls  must  be  built  of  an  approved  class  of  stone,  laid  in  hydraulic  cement 
mortar,  properly  bonded  throughout,  and  have  all  their  vertical  joints  well  glycated  as 
the  work  proceeds. 

The  abutments  are  to  be  recessed,  curved  and  otherwise  adapted  for  the  toe  of  the 
bridge,  and  they,  as  well  as  the  centre  pier,  are  to  be  carried  up  to  the  height  shewn 
OQ  a  detailed  plan  to  be  furnished. 

Coping  stones  to  be  at  leaat  15  inches  in  depth,  and  of  large  dimensions  ;  those  imme- 
diately under  the  turntable  to  form  a  circle  to  support  the  track-way  for  the  rollers.  The 
ptTot-stone  to  be  not  less  than  6  teet  squai-e  and  2  feet  depth  of  bed. 

On  both  sides  and  ends  of  the  centre  pier,  a  close  range  of  piles  is  to  be  driven  down 
to  fully  6  feet  under  the  canal  bottom,  and  their  tops  to  be  at  least  6  feet  over  the  siufape 
vater  line ;  they  are  to  be  properly  capped,  and  otherwise  satisfactorily  secured  at  top. 

Before  the  present  public  road  is  cut  away,  or  in  any  way  disturbed,  the  contractor 
ffiiffit  provide,  at  his  own  cost  and  expense,  another  and  satisfactory  means  for  the  public 
trarel  to  pass,  either  by  the  formation  of  another  road,  or  the  construction  of  a  tempo- 
niy  bridge,  or  both,  as  may  be  found  necessary ;  and  he  must  put  up  and  maintain  alt 
1^  fences  as  may  be  required  for  public  safety. 


of  oonstruction. 


The  contractor  must  construct  dams  wherever  it  may  be  liecessary  to  keep  out  water 
daring  freshets,  or  to  guard  against  leakage,  springs  or  surface  drainage. 

The  cost  of  all  such  dams,  together  with  the  expense  of  pumping,  baling,  removing 
ice  and  snow,  and  every  contingency,  directly  or  indirectly  connected  with  unwatering 
tl^  works  during  their  progress  and  up  to  the  full  completion  of  the  whole,  and  the 
ntis&ctory  removal  of  all  coffer  dams,  and  other  temporary  works  must  be  embraced  in 
tbe  bulk  sum  stated  in  the  tender  for  unwatering  the  works. 

Dktailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangement  and  general  mode  of  construction ;  but  detailed 
vorking  drawings,  arranged,  modified  and  adapted  to  the  foundation,  and  for  all  such 
other  parts  of  the  structure  as  may  be  required,  will  be  furnished  as  the  work  proceeds; 

Wherever  a  public  road  crosses  the  line  of  the  canal  at  any  place  other  than  that 
Above  mentioned,  the  contractor  must  keep  open,  at  his  own  cost  and  expense,  convenient 
passing  places^  during  the  progress  of  the  works,  and  he  shall  be  held  responsible  for  keep- 
ing the  crossings  in  such  condition  that  they  may  be  used  safely. 
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Materials,  Service  Groctnd,  dbc— The  contractor  must  provide,  at  hisowneoftt 

and  expense,  all  the  service  ground  that  mttj 
be  required  for  temporarj  roads,  or  for  placing  or  preparing  of  materials,  beyond  the  land 
that  may  be  acquired  for  canal  purposes  by  the  Department  of  Public  Works.  He  must 
also  provide,  furnish  and  deliver,  at  his  own  cost,  all  necessary  materials,  and  procure  all 
plant,  tools;  implements,  derricks,  machinery  and  labor,  and  everything  necessary  for  the 
satisfactory  execution  and  completion  of  the  work  (embraced  in  the  section  allotted  to 
him)  as  contemplated  in  this  specitication. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds ;  and  the  prioea 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship,  and  every  contingency  connected  with  the  due  prosecution  of  the 
work  as  herein  described,  and  the  instructions  of  the  engineer  in  charge. 

Tenders  will  not  be  considered,  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms — except  theie  are  attached  the  actual  signatures,  the 
nature  of  the  occupation  and  place  of  i^esidence  of  each  member  of  the  same. 

For  the  due  fulfilment  of  the  contract  satisfactory  security  will  be  required  on  real 
estate,  or  by  deposit  of  money,  public  or  municipal  securities,  'or  bank  stocks  to  an 
amount  of  Jive  per  cent  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  tor  the  carrying  out  of 
these  conditions,  as  well  as  the  due  performance  of  the  works  embraced  in  the  contract 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
"  Tender"  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with 
in  such  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of  the 
works  of  the  section  can  be  fully  completed  on  or  before  the  first  day  of  April,  1877. 


Ottawa,  3rd  January,  1874. 


JOHN  PAGE, 

Chief  Engineer  of  Public  Workt. 


APPENDIX  No.  7. 


WELLAND  CANAL. 


GENERAL     SPECIFICATION  for  the   Enlarged    Canal    helmen 

THOROLD  and  PORT DALEOUSIE. 


The  canal  will,  for  the  most  part,  be  located  as  shown  on  the  general  plan 
oJiibited — the  centre  line  corresponding  nearly  with  that  marked  out  on  the  ground,  but 
4e  Department  of  Public  Works  reserves  to  itself  the  right  of  changing  the  whole  or 
■Dj  part  of  the  line,  as  much  as  five  hundred  feet,  either  to  the  right  or  to^  the  left,  of 
that  represented,  and  of  altering  the  position  of  any,  or  all  of  the  structures,  five  hundred 
fwt,  either  upwards  or  downwards,  of  that  indicated  on  the  plan. 

These  changes,  it  is  to  be  clearly  and  distinctly  undei*stood,  may  be  made  either 
before  the  works  are  commenced  or  during  their  progress,  without  giving  cause  for  any 
increase  or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

^The  canal  will  generally  be  made  100  feet  wide  at  bottom,  with  a  depth  of  13  feet 
below  the  assumed  water  line ;  side  slopes  to  bo  2  horizontal  to  1  vertical,  in  clay  or 
cvth  excavation  ;  and  in  rock,  the  sides  are  to  have  an  inclination  of  ^  to  1 . 

A  continuous  towing  path  is  to  be  formed  on  both  sides  of  the  canal,  15  feet  wide 
oa  top,  and  4  feet  over  the  water  surface,  increasing  whei^e  the  ascent  is  made  to  the  next 
reach,  at  the  rate  of  about  1  in  15. 

Cleabino,  Grubbing,  Mucking,  &c. — Fix>m  the  space  to  be  occupied  b}-  the  canal, 

its  bauks,  basins  and  Hide  ditches,  all  trees, 
boshes  and  roots  are  to  be  cut  and  grubbed,  which,  together  with  all  logs  and  brush  of 
cveiy  description,  must  be  burnt,  or  otherwise  removed,  but  so  as  not  to  do  any  damage 
to  the  adjacent  lands. 

All  trees  standing  beyond  the  space  mentioned,  that  by  falling  micrht  injure  the 
banks,  or  obstruct  navigation,  are  to  be  cut  down  and  removed,  if  directed.  All  the 
clearing,  grubbing  and  removal  of  brush,  logs,  «kc.,  must  be  completed  to  the  satisfaction 
of  the  ofiicer  in  charge^  before  the  works  of  excavation  are  commenced. 
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When  the  ground  where  a  bank  is  to  be  formed  is  below  water  level,  the  surface 
must  be  removed  for  such  a  depth,  as  may  be  directed,  for  the  entire  space  to  be  occupied 
by  the  bank  ;  the  sod  or  loose  earth  must  be  placed  at  such  a  distance  from  the  banks  as 
the  officer  in  charge  may  require;  and  in  all  cases,  when  making  up  a  b.ink,  care  must 
be  taken  to  place  the  best,  most  solid,  and  water-tight  earth  in  that  part  of  the  banks 
adjoining  the  canal,  und  to  place  all  coarae  materials,  or  such  as  are  permeable  to  mrater, 
in  the  outer  extremity  of  the  banks,  or  if  required  to  remove  them  altogether  beyond  the 
limits  of  the  same. 

The  material  excavated  from  the  different  reaches,  when  of  a  suitable  kind,  must  be 
hauled  and  placed  wherever  it  is  required  to  make  up  either  the  banks  of  the  canal,  or 
the  basins,  or  embankments  behind  the  locks  and  weii-s,  within  a  distance  of  1 ,000  feet ; 
the  cost  oj  which  must  be  embraced  in  the  price  tendered  for  excawUion,  The  contractor 
in  proceeding  with  the  work  must  invariably  be  guided  by  the  levels  given  and  lines 
marked  out  by  the  engineer. 

The  slopes,  both  in  cutting  and  embankments,  are,  as  already  stated,  to  be  tuoo  hori- 
zontal to  one  vertical,  made  uniform,  and  trimmed  neatly,  and  so  as  to  present  a  fair 
outline  corresponding  to  the  line  of  the  canal. 

No  ground  to  be  broken  within  10  feet  of  the  outer  slope  of  any  bank,  and  when  it 
is  necessary  to  obtain  earth  for  the  purpose  of  making  up  an  embankment,  the  borrowing 
pits  will  generally  be  from  a  place  which  is  to  form  part  of  a  basin  ;  but  when  a  borrow- 
ing pit  is  outside  of  a  bank,  where  there  is  no  basin,  the  excavation  must  be  made  either 
in  the  form  of  a  ditch,  or  of  such  other  shape  and  dimensions  as  may  be  directed. 

In  the  banks  adjoining  basins,  openings  of  such  dimensions,  and  in  such  a  position  as 
requii-ed,  are  to  be  left  for  the  free  ingi-ess  and  egress  of  the  water. 

Their  sides  are  to  be  formed  either  of  rubble  masonry,  of  a  substantial  class,  laid  in 
hydraulic  cement  mortar ;  or  of  cribwork,  filled  with  stone,  as  may  be  hereafter  deter- 
mined . 

When  the  basin  is  large,  or  circumstances  may  require,  there  are  to  be  either  two 
separate  openings  through  a  bank,  or  a  large  one  divided  by  a  centre  pier  of  coursed 
masonry,  built  of  large,  flat-bedded  stones,  and  carried  to  a  like  height  as  the  abutments, 
so  as  to  form  a  bearing  for  the  bridge  stringers. 

In  cases  where  the  depth  of  excavation  exceeds  17  feet,  the  banks  must  be  cut  down 
to  that  height,  for  the  width  of  the  towing  path,  together  with  such  a  space  for  ditches  as 
may  be  required. 

Where  it  may  be  necessary  to  spoil  material  removed  from  a  cut  the  foot  of  the 
8[)oil  bank  slopes  must  be  at  least  20  feet  back  from  the  edge  of  the  cut,  and  their  upper 
surface  made  of  an  uniform  height,  with  an  inclination  outwards  of  1  in  16,  and  side 
slopes  of  2  to  1. 

When  forming  the  banks  of  the  canal,  or  those  of  the  basins,  or  embankments  in 

rear  of  the  locks  and  weirs,  or  wheresoever  a  water-tight  bank  is  required,  the  material 

must  be  hauled  on  to  the  respective  banks  in  carts  or  wagons,  and  laid  on  in  layers  not 

exceeding  one  foot  in  depth  at  a  time  ;   and  if  the  work  be  done  at  a  dry  season  of  the 

.  year,  water  must  be  thrown  over  each  layer,  to  assist  in  consolidating  the  material. 

Puddle  Beds, — when  necessary  to  be  made  in  any  of  the   banks,  must  be  canied 

up  at  the  same  time  as  the  banks  are  formed. 
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Thej  must  be  made  of  the  best  description  of  material  for  that  purpose  that  can  be 
obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each,  of 
which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and 
pounded,  and  everything  done  that  may  be  require!  to  fo:  m  them  into  puddle  walls 
impervious  to  water. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  name!  y  : 
i*  Earth  "  and  "  Rock : "  the  former  to  embrace  all  kinds  of  materials  found  in  the  cuttinsjs 
or  borrowhigs  pits,  except  absolutely  connected  **  Quarry  Rock  "  and  boulders  containing 
faiore  than  one- third  of  a  cubic  yard. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the  materials, 
finishing  up  the  canal  and  banks,  forming  embankments,  grading  towing  path,  and  com- 
pleting everything  connected  with  the  excavation  of  the  section,  in  a  workmanlike  and 
satisfactory  manner,  agreably  to  the  foregoing  specifications* 

But  as  the  price,  per  cubic  yard,  for  each  class  of  work  will  be  an  average  of  the 
whole  of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of 
the  work  done  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  be 
assigned  and  apportioned  in  such  a  manner,  that  when  the  whole  work  shall  have  been 
completed  and  executed,  the  aggregate  amount  shall  be  the  same  as  when  the  respective 
total  quantities  are  calculated  at  the  prices  stated  in  the  contract. 

Locks. — The  locks  are  to  be  270  feet  in  length  between  the  gate  quoins  and  45  feet 
in  width  between  the  side  walls,  at  the  level  of  the  lower  reach.     They 
are  to  be  constructed  of  dressed  stone  masonry  laid  throughout  in  hydraulic  cement 
mortar,  and  placed  on  foundations  prepared  as  hereinafter  described. 

The  pits  excavated  for  them  are  to  be  made  of  suitable  dimensions  to  admit  the  side 
and  wing  walls,  and  to  correspond  with  such  lines  as  will  be  marked  out  on  the  ground 
bv  the  officer  in  charge. 

In  rock  the  sides  of  the  cut  are  to  be  made  perpendicular,  and  a  space  of  one  foot 
leil  in  rear  of  the  walls  for  concrete ;  and  in  clay  cutting  such  slo^ies  are  to  be  formed  as 
may  be  required  for  stability. 

The  bottom  must,  in  all  cases,  be  trimmed  smooth  and  level,  at  a  proper  height,  to 
give  a  fair  and  uniform  bearing  to  the  foundation  timbers,  or  base  cf  the  walls. 

The  materiad  excavated  from  the  lock  pits,  unless  otherwise  directed,  must  be  spoiled 
at  the  north-west  end  of  the  section,  in  like  manner  as  that  described  to  be  taken  from 
the  reaches,  adjoining  banks,  and  other  portions  of  the  works. 

^f  solid  and  suitable  rock,  in  thick  layers,  is  found  at  the  proper  level,  at  tlie  place 
where  a  lock  is  to  be  built,  the  walls  will  bo  commeoced  upon  it,  witho.it  an  aitificial 
foundation ;  but  if  the  rock  be  unsound,  the  fissures  in  it  numerous,  the  strata  thin  or 
irregular,  a  floor  of  pine  timber,  covered  with  3-inch  plank,  will  be  laid  at  a  height  to 
form  a  bearing  surface  for  the  walls,  and  a  similar  course  will  be  adopted  where  the 
foundation  is  of  eai*th  or  clav. 

» 

FouNDATiox  TiMBBRS — to  be  of  pine  timber,  1 2  inches  square,  of  the  full  length,  to 

reach  across  the  chamber  and  8))ace  to  be  occupied  by  the 
walls  on  both  sides ;  but  occasionally  two  timbers  may  be  used  to  make  up  this  distance, 
•one  of  which  must,  however,  extend  from  the  rear  line  of  one  wall  across  the  cham'oer  to 
18  inches  under  the  front  edge  of  the  wall  on  the  opposite  side. 
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Wht*n  on  clay  they  are  to  be  laid  6  inches  apart  through  the  cliamber,  abore  the* 
upper  mitre  sill,  and  at  the  lower  end  of  the  lock ;  and  must  rest  uniformly  throughout 
their  entire  length  on  the  bottom,  and  on  mud  sills  placed  under  the  walls.  The  spaces- 
between  them  must,  immediately  after  they  are  satisfactorily  laid,  be  well  filled  with  the 
best  description  of  puddle,  well  cut  and  rammed,  and  their  tops  must  be  dubbed  to  aA 
uniform  surface  to  afford  a  fair  bearing  for  the  planking.  The  timbers,  before  being  laid^ 
must  be  counterhewn,  if  so  directed. 

Mud  Sills. — ^Two  ranges  of  mud  sills  are  to  be  placed  longitudinally  under  each  of 

the  side  walls.  They  are  to  be  of  pine  timber,  12  inches  square, 
arranged  in  trenches  cut  for  their  reception,  and  laid  so  that  their  tops  shall  be  on  the 
same  level  as  other  parts  of  the  foundation.  The  spaces  alongside  of  them  must  be  ^eli 
filled  with  puddle,  and  also  a  space  of  4  inches  between  the  ends  of  the  respective  pieces  ;. 
they  are  not  to  pass  through  the  sheet  piles,  but  must  be  left  6  inches  short  on  each  aide, 
which  space  is  to  be  filled  with  puddle. 

Mitre    Sill  Platforms— to  be  14  feet  in  width,  made  up  of  timbers  12  inches 

square,  and  of  a  length  to  reach  from  rear  to  rear  of 
the  walls,  all  of  which  must  be  counterhewn  and  well  jointed  with  a  plane,  so  as  to 
make  water-tight  joints  for  their  entire  length  and  depth.  They  are  to  be  secured  bj 
^ve  wrought  iron  screw-bolts  (l|  inches  diameter),  passing  horizontally  through  the 
platform. 

Both  ends  of  each  of  the  three  middle  bolts  must  have  double  nuts  and  washers,  ii» 
order  to  form  a  connection  with  shackle-bolts  passing  through,  and  secuzed  to  anchor 
timbers  laid  at  the  bottom  of  the  sheet  pile  trenches,  or  to  a  block  of  masonry  built  foe 
that  purpose. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  threads  of  oakum,  anc£ 
every  precaution  adopted  to  render  the  whole  water-tight. 

Puddle  Trenches,  &c. — Five  trenches  are  to  be  cut  across  the  foundation  for  the- 

reception  of  sheet  piles,  namely  :  One  at  the  up|>or  side, 
another  at  the  lower  side  of  each  of  the  mitre  sill  platforms,  and  one  at  the  lower  end  of* 
the  lock.     They  are  to  bo  sunk  5  feet  below  the  foundation  timbers,  and  are  not  to 
exceed  2^  feet  in  width.     One  side  of  each  trench  must  be  cut  plumb  and  smooth,  so  as 
to  afford  an  even  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  are  built,  or  anchor  timbers  arranged,  and  the  piles  placed, 
the  trenches  must  be  well  tilled  with  puddle  to  the  height  of  the  adjoining  ground. 

The  puddle  must,  in  all  cases,  be  made  of  the  best  materials  for  that  purpose  which 
can  be  obtaioed  in  that  vicinity ;  cut,  mixed  prepared,  and  laid  as  directed  by  the  ofiicer 
in  charge. 

« 

Sheet  Piles — to  be  of  4-inch  pine  [ilank,  placed  close  vertically,  genei-ally,  6  feet 

long ;  they  are  to  be  jointed  with  a  plane,  and  the  edge  of  each  plank 
chamfei'ed  on  the  side  next  the  trench.     When  placed,  they  are  to  be  fastened  to  the  plat- 
form timber  with  8-inch  pressed  spikes,  two  through  the  top  of  each  plank. 

Flooring — to  consist  of  two  courses  of  pine  plank  ;  the  first,  3  inches  in  thickness*, 
is  to  extend  over  the  whole  area  of  the  foundation  ;  and  the  second  course,  2  inches  thick, 
is  to  be  laid  between  the  side  walls  in  the  chamber  and  at  both  ends  of  the  lock.  They 
are  all  to  be  jointed  with  a  plane,  and  when  being  laid  must  be  driven  up  with  wedges  tK> 
water-tight  joints ;  every  3  feet  in  width  of  planking,  in  both  courses,  must  break  joints 
at  least  4  feet ;  and  the  upper  course  must,  in  all  cases,  break  joints  both  lengthwise  and. 
transversely  with  the  one  underneath. 


Hie  lower  course  to  be  fastened  with  white  oak  treenails,  9  inches  long  and  1}  inches 
(tiuoeter,  two  in  each  end  of  a  plank,  and  on  alternate  sides  at  everj  crossing  of  a  timber ; 
it  Bust  be  dubbed  to  an  uniform  surface  before  the  second  course  is  laid — the  latter  to  be 
fastened  with  pressed  spikes,  two  at  each  end  of  a  plank,  and  one  at  each  crossing  of  a 
tifflber  on  alternate  sides  of  the  plank. 

MrrRE  Sills — to  be  of  the  best  description  of  white  oak  timber,  properly  squared 
and  dressed  with  a  plane.     They  are  to  be  framed,  mortised,  tenonned 
and  secured  in  the  manner  shown  on  a  detailed  plan,  to  be  furnished. 

The  main  sills  are  to  be  49  feet  long,  let  2  feet  into  the  wall  at  each  end ;  thej,  aa  welt 
as  the  braces,  must  be  of  a  size  to  stand  19  x  16  inches  when  dre8se<l.  The  mitre  sills 
are  tobe  19x  19  inches — checked  3  inches  into  the  platform  timbers,  and  are  to  be 
teunmod  into  each  other  at  tlie  mitre,  and  at  the  toe  tenonned  and  boxed  into  the  main  sill. 
A  check,  3  inches  deep,  is  to  be  cut  into  the  lower  edge  of  the  mitre  sills,  to  receive  the 
ads  of  the  first  course  of  planking. 

Before  they  are  put  together,  all  the  mortises,  tenons  and  joints  must  be  well  oqated 
vith  white  lead ;  and  when  about  to  be  placed  in  their  berths,  a  strip  of  canvas,  well 
aitarated  in  boiling  tdir,  is  to  be  placed  in  the  check  formed  iu  the  platform,  into  which 
the  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron  3}  inches 
vide  and  five-eighths  (f )  of  an  inch  thick,  let  in  flush,  fastened  with  bolts,  and  arranged 
M  flhown  on  plan.  The  holes  through  them  must  be  punched  so  as  to  retain  the  full 
■tzvDgtk  of  tho  iron  ;  the  bolts  are  to  be  2  feet  4  inches  long,  one  inch  and  a  half  (1|) 
(fiameter,  have  upset  heads,  and  be  well  ragged  at  the  points. 

Where  the  foundation  as  rock,  the  mitre  sill  platforms  will  be  made  as  above 
i^Riibed — laid  in  a  fall  bed  of  mortar,  and  secured  to  the  rock  with  fox  and  key-bolts, 
lad  at  the  outer  edge,  on  both  sides,  will  be  connected  with  a  stop-water  timber  let  into 
tbrock. 

Stop- WATERS. — Where  the  rock  underneath  is  sound,  instead  of  sheet  piles  at  the 

upper  and  lower  sides  of  the  mitre  sill  platforms,  checks  are  to  be 
est  in  the  rock,  4  inches  or  more  in  depth  and  12  inches  wide,  extending  across  the 
viiole  width  of  the  foundation,  into  each  of  which  must  be  fitted  a  timber  12  inches  wide, 
ud  of  sutiicient  height  to  form  a  close  joint  with  the  outer  timbers  of  the  platform. 

Before  a  stop- water  is  placed  in  its  berth,  a  piece  of  duck  or  canvas,  well  saturated 
vith  white  lead,  must  be  laid  for  the  full  length  and  width  of  the  check ;  the  upper 
timber  must  also  be  embedded  in  white  lead,  aad  tlie  whole  secured  to  the  rock  with  fox 
ud  key-bolts  1^  inches  diameter,  placed  noi  more  than  10  fe3t  apart. 

Stop-waters,  similar  to  those  above  described,  are  to  be  placed  at  the  upper  sides  of 
tlie  recesses  of  the  locks  where  the  foundation  is  rock. 

In  other  parts  of  the  recesses  than  those  occupied  by  the  platforms,  there  are  to  be 
timbers,  12  inches  square,  laid  6  inches  apart,  also  for  a  distance  of  12  feet  below  the 
lover  side  of  the  platform,  and  to  the  upper  end  of  the  wing  walls,  at  the  head  of  the 

These  timbers  are  to  bo  laid  level,  scribed  to  the  rock  underneath,  or  laid  on  a  bed  of 
fine  concrete,  as  the  case  may  require,  and  each  one  of  thera  fastened  by  means  of  two 
fox-wedged  bolts,  1^  inches  diameter,  passing  at  least  9  inches  into  the  rock. 


74 

The  spaces  between  them  are  afterwards  to  be  filled  with  concrete,  and  their  upper 
sides  dubbed  to  a  fair  surface  for  the  planking. 

Where  it  is  necessary  to  lay  timber  in  the  chamber  of  a  lock,  on  a  rock  foundation! 
they  are  to  be  placed  12  inches  apart,  and  the  spaces  between  them  filled  with  concrete. 

AIasonry. — The  locks  are  to  be  from  12  to  14  feet  lift,  and  the  side  walls  can*ied  up  to 
2  feet  over  the  surface  water  level  of  the  upper  reach,  with  which  they 
are  connected.  The  chamber  walls  are  to  be  10  feet  wide  at  bottom,  with  counterforts 
in  rear,  6  feet  long  in  line  of  wall,  and  3  feet  projection,  placed  not  more  than  12  feet 
apart ;  the  recesses  are  to  be  2  feet  6  inches  deep  at  top,  and  the  walls  1 1  feet  wide  at 
bottom. 

The  face  of  the  chamber  and  wings  are,  throughout,  to  have  a  T)atter  of  one  in  tteentff 
four  ;  but  the  recess  walls  are  to  be  carried  up  plumb  on  both  front  and  rear,  except  lor  a 
distance  of  about  28  feet  in  the  centre,  wh«re  a  frost  batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  plumb  to  within  5  feet 
of  the  top,  thence  batter  to  the  rear  line  ot  the  coping ;  the  counterforts  will  termi- 
nate within  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  locks  mu^t  be  built  of  approved,  sound  and  durable  stones  ; 
those  which  form  the  face  work  must  be  free  from  drys,  seams  or  other  defects,  and  must 
be  at  least  equal  in  every  respect  to  the  best  class  of  stones  used  in  the  existing  locks. 

The  face  stones  must  be  of  an  uniform  texture  and  color,  and  laid  in  regular  coui'ses  ; 
the  ashlar  work  may  vary  from  12  to  30  inches  in  height — the  thickest  courses  invariably 
to  be  placed  at  the  bottom,  and  diminish  upwards  in  regular  succession  to  the  coui'se 
under  the  coping  ;  but  when  a  course  of  cut  stone  exceeds  18  inches  in  height,  the  face  of 
the  chamber  may  be  made  up  of  two  courses  of  stones  of  equal  height 

From  the  lower  end  of  a  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head  to 
1 2  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laid  so 
that  the  beds  and  end  joints  shall  not  exceed  -j^  of  an  inch. 

The  chamber  walls,  between  the  points  above  mentioned,  are  to  be  faced  with  a  good 
description  of  coursed,  boucharded  work  (coping  excepted),  laid  so  that  the  beds  and  end 
joints  shall  not  exceed  f  of  an  inch. 

Cut  Stonb — to  be  neatly  dressed  and  boucharded,  made  square,  bevelled  or  other- 
wise suited  to  the  positions  they  are  to  occupy  in  the  work.     Their 
arrises  must  be  kept  good,  their  upper  and  lower  beds  made  parallel,  and  their  end  joints^ 
in  all  cases,  kept  full  for  at  least  two-thirds  the  depth  of  their  beds. 

The  back  part  of  the  stones  must  be  hammered  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall,  and  not  less  than  2  and  3  feet  depth  of  bed  on  the  alternate 
courses.  In  each  course  must  be  headers  of  at  least  two  feet  length  of  face  and  4^  feet 
'  depth  of  bed,  placed  not  more  than  eleven  (11)  feet  apart  from  centre  to  centre.  The 
headers  in  each  course  are  to  be  arranged  as  nearly  as  possible  midway  between  those 
in  the  course  immediately  below. 

No  two  vertical  joints,  in  adjoining  courses,  are  to  be  nearer  each  other  than  12 
inches,  and  care  must  be  taken  that  the  bond,  in  rear  of  the  face  stone,  is  also  properly 
formed  throughout. 
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in  the  altflmate  courses,  mast  be  at  least  1  ^  times  their  height,  and  the  headers  2\  times 
their  height ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  i 


When  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the  stretchers, 

eaders  2J  times 
J  the  length  of 
its  faice. 

Hollow    Quoins — to  l»e  alternately  headers  and  stretchers,  the  former  at  least  4i 

feet  face  and  5i  feet  depth  of  bed  ;  the  latter  6^  feet  face  and 
H  feet  bed.  The  headers  are  to  be  checked  so  ad  to  bond  at  least  one  foot  over  the  face 
stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually  increas- 
ing downwards  at  a  rate  corresponding  to  the  batter  of  the  wall ;  the  hollow  to  be  dressed 
cot  true  and  smooth  to  a  radiu>j  of  8  inches,  from  which  the  heel  is  to  run  off  obliquely 
to  the  line  of  the  wall.  Patterns  for  the  hollow  quoins  will  be  furnished  by  the  engineer, 
ifter  the  contractor  has  given,  the  height  of  the  courses  he  intends  to  use. 

Recess   Quoins — to  be  also  4i  by  5J  feet,  and  5J  by  4^  feet,  laid  alternately 

out-bond  and  in-bond,  bevelled,  as  shewn  on  plan  ;  the  headers  to 
te  checked  so  as  to  make  return-bond  with  the  ashlar  of  the  recess. 

Chain  Wells  and  Man-holes. — Tliere  are  to  l>e  eight  chain-wells  in  the  positions 

iadicated  on  the  plan ;  each  well  will  be  2  feet 
K^naie  inside ;  and  the  man-holes  from  them  to  the  front  of  the  lock-walls  are  to  be 
mtde  at  the  angles  and  widths  to  permit  tlie  play  of  the  chains,  and  of  such  height  as  the 
engineer  may  direct. 

The  sills  and  lintels  to  be  of  stone,  sufficiently  large  to  reach  across  the  opening,  and 
one  foot  on  each  side  ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to  prevent 
the  chain  when  slack  lodging  in  the  man-holes  ;  sheaves  for  the  drag  chains  are  to  be 
inserted  and  secured  near  the  upper  inner  angles  of  the  man-holes.  The  face  stonei^  of 
the  wells  and  roan-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face-walls 
(^  the  recess,  and  are  to  be  properly  bonded  over  and  with  each  other  at  the  angles. 

Coursed  Work — for  the  face  of  the  chamber  walls  may  be  9  inches  high  and 

upwards ;  but  a  course  once  commenced  must  be  continued  the 
suae  height  throughout,  and  in  no  case  will  more  than  two  courses  be  allowed  to  make  up 
the  hmght  of  one  course  of  cut  stone.  They  must  be  at  least  20  and  30  inches  depth  of 
bed  in  the  alternate  courses,  and  have  not  less  than  two  feet  length  efface  in  line  of  wall. 
In  every  course  there  are  to  be  headers  of  at  least  20  inches  length  of  face,  and  4  feet 
depth  of  bed}  placed  not  more  than  12  feet  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headers  and  stretchers  must  be  at  least  two- thirds 
the  length  of  their  face. 

The  face  of  the  stones  must  be  dressed  to  the  batter  of  the  wall,  boucharded  and  the 
vriaes  kept  good.  The  upper  and  lower  beds  must  be  made  parallel  for  their  entire  depth, 
and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole  to  be 
dressed  so  that  the  horizontal  and  vertical  joints  of  the  stone,  when  in  place,  shall  not 
exceed  |-  of  an  inch. 

Backing — to  consist  generally  of  large,  well-shaped  stones,  not  less  than  6  inches 

in  thickness,  and  4  feet  area  of  bed,  laid  level  in  full  mortar  beds  and 

properly  bonded  throughout  the  wall ;  where  the  depth  of  the  face  stone  equals  or  exceeds 

12  inches,  two  thicknesses  of  backing  may  be  used,  provided  their  joint  depths  does  not 

exceed  that  of  the  facework. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  an  uniform  and  equal 
bearing  on  the  course  below  ;  no  pinning  will  be  permitted. 
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The  edges  of  all  tbiii  wedge-shaped  stones  must  be  broken  off  so  as  to  be  at  least 
6  inches  thick  ;  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stone,  it 
must  be  still  fui*ther  reduced.  After  this  has  been  done,  the  stone  laid,  and  the  vertical 
joints  projierly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  the  next 
course. 

The  backing  stone  must,  in  all  cases,  be  laid  on  their  broadest  beds,  and  the  atone 
against  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall. 

CopiNO  Stones, — of  the  chamber  recesses  and  wing  walls,  are  to  be  4  feet  wide  on 

top,  increasing  in  width  downwaida  to  the  frost  batter  in  the  rear, 
and  to  the  face  batter  of  the  walls ;  except  in  the  recesses,  where  the  face  will  be  plumb. 
They  are  to  be  at  least  15  inches  in  height  of  course,  and  not  less  than  4  feet  long  in  line 
of  walL 

Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces  will  extend  over  the 
buttresses  for  the  chain-wells,  for  the  arrangement  of  which  as  well  as  for  the  quoins,  a 
detailed  plan  will  be  furnished. 

The  hollow  quoin  coping  must,  however,  be  at  least  6|  feet  square  on  top,  and  two 
feet  depth  of  bed. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full ;  the  upper  bed  and  face 
neatly  dressed,  and  the  inner  top  arris  rounded  off  to  a  radius  of  3  inches.  The  whole  to 
be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 

A  dowel,  4  inches  long,  of  l}-inch  iron,  to^be  inserted  in  every  joint  15  inches  back 
from  the  face  and  6  inches  from  the^top. 

Breast  Wall — will  be  carried  up  to  within  6  inches  of  the  bottom  of  the  upper  « 

reach,  unconnected  with  the  side  walls  of  the  lock ;  it  will  be  7  feet 
wide  at  bottom,  3  feet  on  top,  built  of  coursed  rubble  ma.sonry,  and  covered  with  suitable 
coping. 

When  locks  are  wholly  or  in  part  in  rock-cutting,  the  space  between  the  back  of  the 
walls  and  rock  must  be  made  up  of  concrete,  well  mixed  and  pounded,  and  carried  up 
simultaneously  with  the  walls. 

Concrete, — when  used,  must  consist  of  an  approved  quality  of  stone,  broken    t^> 
cubes  of  1 J  inches,  thoroughly  mixed  with  fresh  hydraulic  cement,  and 
clean,  sharp  sand,  in  such  proportions  as  may  be  required. 

Mortar. — The  whole  masonry  of  the  locks  must  be  laid  in  mortar,  made  of  the  best 
hydraulic  cement,  mixed  with  clean,  large-gmined,  sharp  sand,  generally 
in  the  proportion  of  two  of  sand  to  one  of  cement ;  or  such  other  proportions  as  may  bi^ 
directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until 
used,  must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided 
by  the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate 
use,  and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  in 
charga  *. 

Grout  shall  be  made  either  by  adding  a  crnfficient  quantity  of  wa^er  to  well-tempered 
rich  mortar,  or  by  using  about  1^  of  clean  sharp  sand  to  one  of  cement,  and  adding  as 
much  water  as  may  be  required  to  make  the  whole  run  freely  when  properly  mixed. 
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The  Baud  to  be  ased  for  mortar  or  otherwbe,  if  considered  necessary,  must  be 
washed. 

When  the  works  are  in  progress  the  walls  must  l)e  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  backing  must  be  well  washed  if  clay  or  other 
soil  adheres  to  them ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  be 
moistened  with  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  them  are  allowed  to  remain  in  an  unfinished  state 
over  winter,  the  contractor  must  cover  them  in  such  a  manner  aa  will  thoroughly  protect 
them  from  the  action  of  frost. 

Oedeb  of  Buildino. — ^The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 

have  moi-e  than  two  unfinished  courses  at  one  time,  and  so 
that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the 
work  before  they  are  brought  on  to  the  walls  ;  and  all  the  vertical  joints  of  one  course 
are  to  be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
most  be  provided  by  the  contractor  ;  and  every  precaution  adopted  to  guard  against 
disturbing  the  stones  after  they  are  laid. 

Puddle  Bed — in    rear  of  the  lock  walls  to  be  3  feet  in  width  carried  the  entire 

height  \  it  must  be  made  of  the  best  description  of  material  that 
can  be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness, 
etch  of  which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden 
and  pounded,  and  everything  done  to  render  the  whole  impervious  to  water.  Puddle 
beds  where  required  at  other  places  are  to  be  made  in  a  similar  way,  and  of  such  dimen- 
nons  as  may  be  directed. 

The  embankments  at  back  of  the  walls,  made  up  in  the  manner  already  described, 
ue  to  be  25  feet  in  width,  and  have  a  declivity  of  6  inches  outwards  from  the  lock. 

Hubble  Walls, — forming  the  extension  of  the  wings  at  the  head  and  foot  of  the 

locks,  must  be  formed  of  a  larj>e  class  of  sound,  well-shaped, 
durable  atones,  properly  bonded  over  and  with  each  other,  and  laid  in  cement  mortar  for 
sach  a  distance  below  the  lock  as  may  be  directed. 

These  walls  are  to  be  built  to  such  lines  as  will  form  a  suitable  connection  between 
the  locks  and  retaining  walls,  or  the  slope  walls  as  the  case  may  be ;  and  the  face  of  the 
stones  are  to  be  hammered,  or  scabbled  to  such  batters,  or  lines  as  may  be  required  to 
adapt  them  to  the  positions  they  are  to  occupy  in  the  work. 

On  Section  No.  8,  a  syphon  culvert  will  be  built,  to  pass  the  waters  of  the  *'  Ten 
Mile  Creek,"  the  foundation  of  which  must  be  sunk  to  10^  feet  under  the  bottom  line, 
and  the  material,  when  of  a  suitable  class,  placed  so  as  to  form  embankments  in  the 
vicinity,  or  where  directed. 

The  structure  will  be  of  masonry,  built  with  two  arched  openings,  each  8  feet  in 
vidth.  The  foundation  will  be  formed  of  pine  timber  12  inches  squaro,  laid  6  inches 
apart — the  spaces  between  which  must  be  filled  with  puddle,  well  rammed,  or  concrete  if 
directed. 
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Floor  to  be  of  3-inch,  well-jointed  pine  plank,  laid  no  as  to  break  joints  every  3  feet' 
in  width,  and  be  secured  with  7-inch  pressed  spikes,  two  in  each  end  of  &  plank  and  cue 
on  alternate  sides  at  every  crossing  of  a  timber. 

A  course  of  3-inch  sheet  piles,  sunk  4  feet  below  the  floor  timbers,  is  to  be  placed  at 
each  end,  for  which  trenches  about  2^  feet  in  width  are  to  be  dug,  and  afterwards  well 
filled  with  the  best  description  of  puddle. 

The  heads  of  the  piles  are  to  be  secured  to  the  foundation  timber  by  7-inch  pressed 
spikes,  two  in  each  plank. 

The  face  stones  of  the  side  walls  or  abutments,  to  be  at  least  2  feet  in  width  of  bed, 
with  headers  not  more  than  8  feet  apart — centre  pier  to  be  2^  feet  in  width,  made  up  of 
stones  the  full  thickness — ^suitable  springers  to  be  prepared,  and  the  beds  of  the  arch  * 
stones,  20  inches  in  depth,  are  to  radiate  truly. 

The  faces  of  the  abutments,  centre  pier  and  soffit  of  the  arches,  are  to  be  dressed  ;  the 
joints  and  the  beds  made  so  as  not  to  exceed  f  of  an  inch  mortar  joints ;  the  breasts  and 
sides  of  the  walls  are  to  be  of  a  like  class  of  masonry  as  the  abutments  ;  the  wings  and 
parapet  walls  to  have  dressed  beds  and  joints,  and  a  "rock  face." 

Coping  to  be  3  feet  wide,  12  inches  thick,  in  lengths  of  at  least  3  feet ;  top  to  be 
neatly  boucharded ;  beds  and  ends  to  be  di<essed  so  as  to  lay  to  mortar  joints  of  ^  of  an 
inch.  The  abutment  walls  and  Sfiandrel  filling  to  l>e  carried  up  to  within  one  foot  of  the 
crown  of  the  arches. 

A  puddle  bed  2  feet  in  depth  and  for  the  entire  width  of  the  canal  and  embankments,., 
is  to  be  laid  over  the  culvert. 

Detailed  plans  of  the  structure  will  be  furnished  by  the  engineer. 

At  the  lower  end  of  Lock  No.  13,  on  Section  No.  10,  there  will  be  a  road  crossings 
to  provide  for  which,  walls,  in  continuation  of  those  of  the  lock,  but  of  less  height,  will  be 
built  to  form  bridge  abutments. 

They  will  rest  on  a  foundation  of  timber, and  have  sheet  piles  at  the  toe  of  the  walls, 
and  will  be  of  a  like  class  of  masonry  as  described  for  the  chamber  walls  of  the  locks,  but 
with  certain  changes  and  modifications,  the  details  of  which  will  be  furnished. 

In  line  with  the  s  w^ing  bndge,two  abutments  will  be  built  to  receive  the  superstructure 
of  a  fixed  bridge  over  tbe  channel  connecting  the  reservoirs. 

The  superstnicture,  fixtures  and  machinery  required  for  working  the  swing  bridge 
will,  however,  lie  made  a  separate  contract ;  but  all  masonry  required  for  these  bridges  is. 
to  be  done  by  the  contractor  for  the  looks. 

Near  the  tipper  end  of  Section  No.  11,  a  culvei-t  is  to  be  constructed  under  the  canal 
for  a  public  road  ;  the  foundation  of  which  will  be  about  22  feet  under  the  bottom  line 
of  the  canal,  and  the  crown  of  the  road  18  feet  under  the  same  line.  The  structure  will 
be  of  masonry — roadway  14  feet  in  width  and  14  feet  high,  to  the  underside  of  the  arch. 

The  foundation  for  ih3  abutmsnts  and  wings,  t^  consist  of  a  bed  of  concrete  of  such  a 
depth  as  may  be  directed,  or  be  formed  of  large,  flat-bedded  stones,  or  otherwise  prepared 
as  may  be  required. 
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Up  to  within  1 2  inches  of  the  road  surfaces,  the  abutments  and  wings  are  to  be  of 
nibble  masonry,  built  of  large,  flat-bedded  stones  laid  throiigbout  in  full  mortar  beds. 

The  face  stones  of  the  abutments  and  wings,  over  the  point  above  mentioned,  are  to 
be  2  and  3  feet  width  of  bed  in  the  alternate  courses,  with  headers  in  each  course  4^  feet 
long,  placed  not  more  than  9  feet  apart. 

The  arch  stones  are  to  be  2  feet  in  depth,  and  must  have  their  bdds  dressed  so  as  to 
radiate  tnilj  from  the  centre  of  the  arch.  Suitable  springers  must  be  prepared,  and  the 
ovter  ring  stones  at  both  ends  neatly  cut. 

The  face  of  the  abutments  and  soffit  of  the  arch  are  to  be  dressed,  the  beds  and  end.s 
kept  fud,  and  laid  throughout  so  as  not  to  exceed  ^  of  an  inch  mortar  joints. 

Wings  and  parapet  walls  to  have  dressed  beds  and  joints,  with  a  ''rock  face." 

Coping  to  be  3^  feet  wide,  and  1 2  inches  thick,  in  lengths  of  at  least  3  feet ;  top  to 
he  neatly  boncharded ;  beds  and  end  joints  dressed  so  as  to  lay  to  mortar  joints  of  ^ 
of  an  inch. 

'  The  abutment  walls  to  be  carried  up  to  within  1  foot  of  the  crown  of  the  arch,  and 
the  whole  thoroughly  flushed  on  the  back,  levelled  up  or  rounded  to  a  moderately  smooth 
sQifkoe  with  cement  mortar  as  may  be  directed. 

A  puddle  bed  2  feet  in  depth  for  the  entire  width  of  the  canal  and  embankments  on 
both  sides  is  to  be  laid  over  the  culvert. 

The  whole  of  the  masonry  of  this  culvert  must  be  of  the  very  best  description  of 
▼ork,  laid  throughout  in  hydraulic  cement  mortar,  the  joints  to  be  properly  grouted  as 
building  pro^eds,  and  the  whole  executed  as  described  for  the  lock  masonry. 


Retaining  walls  of  dry  rubble  masonry  to  extend  out  from  the  end  of  the  wing  walla 
for  such  distance  as  may  be  required. 

Detailed  plans  of  the  structure,  <kc.,  will  be  furnished  by  the  engineer. 

Reoulatinq  Weirs, — arranged  as  indicated  on  the  general  plan^  or  in  such  other 

positions  as  may  be  required,  are  to  be  constructed  as  herein- 
after described. 

The  space  excavated  for  the  weir  to  be  sufficiently  lar;;^e  to  admit  the  side  walls,  and 
be  at  least  5  feet  below  the  surface  iQvel  of  the  lower  reach. 

Foundation  to  be  formed  of  pine  timber,  12  inches  square,  laid  12  inches  apart — the 
spaces  to  be  filled  with  a  good  description  of  puddle,  well  beaten  down  ;  the  floor  to  be  of 
3-inch  pine  plank,  treensoled  to  the  timbers,  and  a  second  course  of  plank,  2  inches  in 
thickness,  is  to  be  laid  between  the  wings  below  the  breast  wall.  There  are  to  be  three 
ranges  of  sheet  piles  across  the  foundation  ;  one  above  and  another  below  the  breast  wall, 
uid  the  third  at  the  lower  end  of  the  wings. 

The  masonry  of  the  wings  to  be  of  rock  work,  face  stones  to  be  18  inches  and  2  feet 
depth  of  bed  in  the  alternate  courses,  with  headers  3}  feet  depth  of  bed,  and  not  more 
than  10  feet  a|)art  in  every  course,  dressed  and  laid  so  that  the  end  joints  shall  not  exceed 
I  of  an  inch. 
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Breast  Wall — to  be  of  stone,  2  and  3  feet  depth  of  bed  in  the  alternate  conraes, 
'With  headers  in  each  course  4^  feet  deep,  and  not  more  than  9  feet  apart,  ail  of  them 
dressed  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  J  of  an  inch.  The  upper 
Hide  to  be  plamb,  dressed  fair  and  smooth  to  receive  the  frame  work  of  the  sluices,  and 
the  lower  side  to  be  rock-faced  work,  laid  to  a  batter  of  about  4  inches  to  the  foot  riiia 

There  are  to  be  six  sluice-ways  through  this  wall,  each  4  feet  wide  and  4  feet  high, 
the  sides  of  which  are  to  be  dressed  smooth  ;  sills  and  lintels  to  be  6  feet  long  each,  and 
the  thickness  of  the  piers  to  be  made  up  of  one  stone  the  full  width  (2  feet). 

Breast  wall  coping  to  be  dressed  4  feet  wide  on  top,  increasing  in  width  downwards  ; 
the  stones  are  to  be  well  dowelled  together.  Wing  coping  to  be  3  J  feet  wide,  to  have  the 
beds  and  joints  kept  full  (ihroughout,  and  top  neatly  boucharded. 

Backing — to  be  of  a  like  class  of  work  as  that  described  for  the  rear  part  of  the  lock 
walls. 

The  whole  of  the  weir  masonry  must  also  be  laid  in  the  best  hydraulic  cement 
mortar,  mixed  and  prepai-ed  in  the  manner  already  stated. 

Detailed  Plans. — ^The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangement  and  general  mode  of  construction  ;  but  detailed 
working  drawings,  arranged,  modified  and  adapted  to  each  lock  and  weir  foundation,  and 
for  all  such  other  parts  of  the  structures  as  may  be  required,  will  be  furnished  as  the  work 
proceeds. 

Wherever  a  public  road  crosses  the  line  of  the  canal,  the  contractor  must  keep  open, 
at  his  own  cost  and  expense,  convenient  passing  places  during  the  progress  of  the  works, 
and  he  shall  be  held  responsible  for  keeping  the  crossings  in  such  condition  that  they  can 
be  used  safely. 

Materials,  Service  Ground,  &c. — ^The  contractor  must  provide,  at  his  own  coat 

and  expense,  all  the  service  ground  that  may 
be  required  for  temporary  roads,  or  for  the  placing  or  preparing  of  materials,  beyond  the 
land  that  may  be  acquired  for  canal  purposes  by  the  Department  of  Public  Works.  Ha 
must  also  pi'ovide,  furnish,  and  deliver  at  his  own  cost  all  necessary  materials,  and  procure 
all  plant,  tools,  implements,  derricks,  machinery  and  labor,  and  everything  necessary  for 
the  satisfactory  execution  and  completion  of  the  woik  (embraced  in  the  section  allotted  to 
him)  Bfi  contemplated  in  this  specification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds ;  and  the  priees 
tendered  for  the  several  items  of  work  must  cover  tlie  entire  cost  of  their  purchase, 
delivery,  workmanship,  and  every  contingency  connected  with  tlie  due  prosecution  of  the 
work  as  herein  described,  and  the  instructions  of  the  engineer  in  charge. 

The  party  whose  tender  may  be  accepted  shall  be  subject  to  all  the  clauses  and  oon< 
ditions  in  regard  to  payments,  retained  percentage,  and  otherwise  of  the  contracts  generally 
entered  into  for  the  construction  and  execution  of  works  under  the  Dominion  of  Canada, 
and  to  such  other  special  conditions  as  the  nature  of  the  works  may,  in  the  opinion  of  the 
Minister  of  Public  Works,  seem  to  demand. 

The  works  are  to  be  commenced  immediately  after  the  person  or  poiTions  whose 
'"  Tenders"  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded 
with  in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole 
of  the  works  on  each  section  shall  be  fully  completed  on  or  before  the  1st  day  of 
August,  1876. 

JOHN  PAGE, 

Chief  Engineer  PiMic  WorJu, 
Ottawa,  18th  December,  1872. 


APPENDIX  No.  8. 


WELLAND  CANAL. 


SPECIFIC  A  TION  of  the  work  to  he  done  on  SECTION  No.  TWEL  VE 

of  the  Enlargement. 


IRiis  section  is  about  2,115  feet  in  length,  the  boundaries  of  which  are  marked  out 
OD  the  grounds.  It  includes  all  the  works  connected  with  the  formation  of  the  canal  and 
liaaks,  where  necessary,  for  the  distance  above  stated  ;  the  excavation  of  lock  and  weir 
pits,  embankment  for  basins,  kc.,  kc. 

It  also  embraces  the  construction  of  two  lift  locks,  two  regulating  weirs,  and  forming 
anew  line  of  about  one  mile  and  a  half  in  length  for  the  diversion  of  the  Great  Western 
Baalwajr ;  upon  which  a  culvert,  or  tunnel,  (650  feet  long)  to  pass  the  track,  will  be 
Mnstructed  under  the  canal ;  together  with  such  other  structures  as  are  herein  described, 
</e  the  contractor  may  be  called  upon  to  execute. 

The  canal  will,  for  tbe  most  part,  be  located  as  shown  on  the  general  plan  exhibited 
—the  centre  line  corresponding  nearly  with  that  marked  out  on  the  ground,  but  the 
Department  of  Public  Works  reserves  to  itself  the  right  of  changing  the  whole,  or  any 
fKtt  of  the  line,  as  much  as  cwo  hundred  feet,  either  to  the  right  or  to  the  left  of  that 
;  Tepreeented,  and  of  altering  the  position  of  any^  or  all  of  the  structures,  three  hundred 
"feet,  either  upwards  or  downwards,  from  that  indicated  on  the  plan. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  works  are  eommenced,  or  during  their  progress,  without  giving  cause  for  auy 
iocreaae  or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

The  canal  will  generally  be  made  100  feet  wide  at  bottom,  with  a  depth  of  13  feet 
hebw  the  assumed  water  line ;  side  slopes  to  be  2  horizontal  to  1  vertical,  in  clay  or  earth 
€Xcav«tlon  ;  and  in  rock,  the  sides  are  to  have  an  inclination  of  ^  to  1. 
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A  continuous  towing  path  is  to  be  formed  on  both  sides  of  the  canal,  15  feet  wido 
on  top  and  4  feet  over  the  water  surface,  increasing  where  the  ascent  is  made  to  the 
next  reach,  at  the  rate  of  about  1  in  15. 

Clkabiko,  Grubbing,  Mucking,  Ac, — From  the  space  to  be  oocypied  hj  the  canal^ 

its  banks  basins  and  side  ditches,  all  trees, 
bushes  and  roots  are  to  be  cut  and  grubbed,  which,  together  with  all  logs  and  brush  of 
piverj  description,  must  be  burnt,  or  otherwise  removed,  but  so  as  not  to  do  any  damage- 
to  the  adjacent  lands. 

All  trees  standing  beyond  the  space  mentioned,  that  by  falling  might  injure  the- 
banks  or  obstruct  navigation,  are  to  be  cut  down  and  removed,  if  directed.  All  the 
clearing,  grubbing,  and  removal  of  brush,  logs,  &c,f  must  be  completed  to  the  satisfaotioib 
of  the  officer  in  charge  before  the  work  of  excavation  is  commenced. 

When  the  ground  where  a  bank  is  to  be  formed  is  below  watoi  level,  the  surfi^oe 
must  be  removed  for  such  a  depth  as  may  be  directed,  for  the  entire  space  to  be  occupied 
by  the  bank  ;  the  sod  or  loose  earth  must  be  placed  at  such  a  distance  from  the  banks 
as-  the  officer  in  charge  may  require  ;  and  in  all  cases,  when  making  up  a  bank,  care  must 
be  taken  to  place  the  best,  most  solid,  and  water-tight  earth  in  that  part  of  the  banks 
adjoining  the  canal,  and  to  place  all  coarse  materials,  or  such  as  are  permeable  to  water,, 
in  the  outer  extremity  of  the  banks,  or,  if  required,  to  move  them  altogether  beyond  the- 
limits  of  the  same. 

The  material  excavated  from  the  different  reaches,  water-courses,  raceways,  lock  and 
weir-pits,  when  of  a  suitable  kind,  must  be  hauled  and  placed  wherever  it  is  required  to- 
make  up  either  the  banks  of  the  canal,  or  the  basins  or  embankments  behind  iJie  locks 
and  weirs,  within  a  distance  of  1,000  feet;  the  coet  of  which  mtut  be  embraced  in  the  price 
tendered  for  excavation.  The  contractor  in  proceeding  with  the  work  must  invariably  be 
guided  by  the  levels  given  and  lines  marked  out  by  the  engineer. 

The  slopes,  both  in  cutting  and  embankment,  are,  as  already  stated,  to  be  fioo* 
horizontal  to  one  vertical,  made  uniform  and  trimmed  neatly,  so  as  to  present  a  fair 
outline,  corresponding  to  tJie  line  of  the  canal. 

No  ground  to  be  broken  within  ten  feet  of  the  outer  slope  of  any  bank,  and  when  it 
is  necessary  to  obtain  earth  for  the  purpose  of  making  up  an  embankment,  the  borrowiim^ 
pits  will  generally  be  at  a  place  which  is  to  form  part  of  basin ;  but  when  a  borrowing 
pit  is  outside  of  a  bank,  where  there  is  no  basin,  the  excavation  must  be  made  either  in 
the  form  of  a  ditch  or  of  such  other  shape  and  dimensions  as  may  be  required. 

Where  it  is  necessary  to  change  the  course  of  small  streams  or  make  channels  for 
the  purpose  of  carrying  off  surface  water  or  other  drainage,  on  any  part  or  the  whole  of 
a  aectiony  the  work  is  to  be  done  by  the  contractor,  and  the  mateinal  excavated  must  be 
hauled  and  used  to  make  up  the  banks  of  the  canal  or  basins,  as  may  be  directed. 

In  the  banks  adjoining  basins,  openings  of  such  dimensious,  and  in  such  a  position 
as  required,  are  to  be  left  for  the  free  ingress  and  egress  of  the  water.  Their  sides  are 
to  be  formed  either  of  rubble  masonry,  of  a  substantial  class,  laid  in  hydraulio  oeoient 
mortar,  or  of  crib  work,  filled  with  stone,  as  may  be  hereinafter  determined. 

When  the  basin  is  large,  or  circumstances  may  require,  there  are  to  be  either 
separate  openings  through  a  bsjik  or  a  large  one,  divided  by  piers  of  coursed  masonty,. 
built  of  large  flat-bedded  stones,  carried  to  a  like  height  as  the  abutmente,  to  form  a 
bearing  for  the  bridge  stringers. 
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In  cases  where  the  depth  of  excavation  exceeds  17  feet,  the  hanks  must  he  cut  down 
to  Uiat  height,  for  the  width  of  the  towing  path,  together  with  such  a  space  for  ditches 
umay  be  required. 

Where  it  maj  be  necessary  to  spoil  material  removed  from  a  cut,  the  foot  of  the 
spoil  bank  slopes  must  be  at  least  20  feet  back  from  the  edge  of  the  cut,  and  the  upper 
mhee  of  them  made  of  an  uniform  height,  with  an  inclination  outwards  of  1  in  16,  and 
ode  slopes  of  2  to  1. 

When  forming  the  banks  of  the  canal,  or  of  the  basins  or  embankments  in  rear  of 
tiie  locks  and  weirs,  or  wheresoever  a  wcUer-tiglU  bank  is  required,  the  material  muei  be 
httuled  onto  the  respective  banks  in  carts  or  waggons^  and  laid  on  in  layers  not  exceeding 
nefooi  in  depth  at  a  time  ;  and  if  the  work  be  done  at  a  dry  season  of  the  year,  water 
Bust  be  thrown  over  each  layer,  to  assist  in  consolidating  the  material. 

PcDDLB  Beds — when  necessary  to  be  made  in  any  of  the  banks,  must  be  carried 

up  at  the  same  time  as  the  banks  are  formed.  They  must  be  made 
of  the  beat  description  of  material  for  that  purpose  that  can  be  obtained  in  the  vicinity, 
hid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of  which  must  be  watered, 
properly  cut  transversely  and  longitudinally,  well  trodden  and  pounded,  and  everything 
ted  that  may  be  required  to  form  them  into  puddle  walls  impervious  to  water. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely 
"  larth  "  and  "  Rock ; "  the  former  to  embrace  all  kinds  of  materials  found  in  the  cuttings 
or  bcRTOwing  pits,  except  absolutely  connected  '^  Quarry  Eock ''  and  boulders  containing 
more  than  one-third  uf  a  cubic  yard. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the  materialsy 
fiaiahing  up  the  canal  and  banks,  forming  embankments,  grading  towing  path,  and 
eonpleting  everything  connected  with  the  excavation  of  the  section  in  a  workmanlike  and 
vtidseUxj  manner,  agreeably  to  the  foregoing  specifications. 

Bat  sm  the  price,  per  cubic  yard,  for  each  class  of  work  will  be  an  average  of  the 
vbob  of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of 
the  work  done  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  be 
Mgned  and  apportioned  in  such  a  manner  that,  when  the  whole  work  shall  have  been 
eompleted  and  executed,  the  aggregate  amount  shall  be  the  same  as  when  the  respective 
totel  qliantities  are  calculated  at  the  prices  stated  in  the  contract. 

LocKSw — The  locks  are  to  be  270  feet  in  length  between  the  gate  quoins  and  45  feet 
in  width  between  the  side  walls,  at  the  level  of  the  lower  reach.     They  are 
to  be  constructed  of  dressed  stone  masonry  laid  throughout  in  hydraulic  cement  mortar, 
ttd  placed  on  foundation  prepared  as  hereinafter  described. 

Hie  pits  excavated  for  them  are  to  be  made  of  suitable  dimensions  to  admit  the  side 
aid  wing  walls,  and  to  correspond  with  such  lines  as  will  be  marked  out  on  the  ground 
^  the  officer  in  charge. 

In  rock  the  sides  of  the  cut  are  to  be  made  perpendicular^  and  a  space  of  one  foot  left 
■a  the  rear  of  the  walls  for  concrete ;  and  in  day-eutting  such  slopes  are  to  be  formed  as 
■ay  be  required  for  stability. 

The  bottom  must,  in  all  cases,  be  trimmed  smooth  and  level,  at  a  proper  height,  to 
pTe  a  fair  and  uniform  bearing  to  the  foundation  timbers'  or  base  of  the  walls. 
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The  material  excavated  from  the  lock  pits,  when  of  a  suitable  kind,  mast  be  used  for 
the  purpose  of  making  up  the  banks,  hauled  and  placed  in  like  manner  as  described  for 
that  taken  from  the  reaches  and  other  portions  of  the  work. 

If  solid  and  suitable  rock,  in  thick  layers,  is  found  at  the  proper  level,  at  the  place 
where  a  lock  is  to  be  built,  the  walls  will  be  commenced  upon  it,  without  an  artificial 
foundation  ;  but  if  the  rock  be  unsound,  the  fissures  in  it  numerous,  the  strata  thin  or 
irregular,  a  floor  of  pine  timber,  covered  with  3-inch  plank,  will  be  laid  at  a  height  to 
form  a  bearing  surface  for  the  walls,  and  a  similar  course  will  be  adopted  where  the 
foundation  is  of  earth  or  clay. 

Foundation  Timbers — to  be  of  pine  timber,  12  inches  square^  of  the  full  length  to 

reach  across  the  chamber  and  space  to  be  occupied  by  the 
walls  on  both  sides  ;  but  occasionally  two  timbers  may  be  used  to  make  up  this  distance, 
one  of  which  must,  however,  extend  from  the  rear  line  of  one  wall  across  the  chamber  to 
18  inches  under  the  front  edge  of  the  wall  on  the  opposite  side. 

When  on  clay  they  are  to  be  laid  6  inches  apart  through  the  chamber,  above  the 
upper  mitre  sill,  and  at  the  lower  end  of  the  lock  ;  and  must  rest  uniformly  throughout 
their  entire  length  on  the  bottom  and  on  mud  sills  placed  under  the  walls.  The  spaces 
between  them  must,  immediately  after  they  are  satisfactorily  laid,  be  well  filled  with  the 
best  description  of  puddle,  well  cut  and  rammed,  and  their  tops  must  be  dubbed  to  an 
uniform  surface  to  afiford  a  fair  bearing  for  the  planking.  The  timbers  before  being  laid 
must  be  counterhewn,  if  so  directed. 

Mud  Sills. — Two  ranges  of  mud  sills  are  to  be  placed  longitudinally  under  each  of 

the  side  walls.  They  are  to  be  of  pine  timber,  12  inches  square, 
arranged  in  trenches  cut  for  their  reception,  and  laid  so  that  their  tops  shall  be  on  the 
same  level  as  the  other  parts  of  the  foundation.  The  spaces  alongside  of  them  must  be 
well  filled  with  puddle,  and  also  a  space  of  4  inches  between  the  ends  of  the  respective 
pieces  ;  they  are  not  to  pass  through  the  sheet  piles,  but  must  be  left  6  inches  short  ou 
each  side,  which  space  is  to  be  filled  with  puddle. 

Mitre  Sill  Platforms— to  be  14  feet  in  width,  made  up  of  timbers  12  inches 

square,  and  of  a  length  to  reach  from  rear  to  rear  of  the 
walls,  all  of  which  must  be  counterhewn  and  well  jointed  with  a  plane,  so  as  to  make 
water-tight  joints  for  their  entire  length  and  depth.  They  are  to  be  secured  by  five 
wrought  iron  screw-bolts  (1^  inches  diameter),  passing  horizontally  through  the  platform. 

Both  ends  of  each  of  the  three  middle  bolts  must  have  double  nuts  and  washers,  in 
order  to  form  a  connection  with  shackle-bolts  passing  through,  and  secured  to  anchor 
timbers  laid  at  the  bottom  of  the  sheet  pile  trenches,  or  to  a  block  of  masonry  built  for 
that  purpose. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  threads  of  oakum,  and 
every  precaution  adopted  to  render  the  whole  water-tight. 

Fuddle  Trenches,  &c. — Five  trenches  are  to  be  cut  across  the  foundation  for  the 

reception  of  sheet  piles,  namely  :  One  at  the  upper  side, 
another  at  the  lower  side  of  each  of  the  miti'e  sill  platforms,  and  one  at  the  lower  end  of 
the  lock.  They  are  to  be  sunk  5  feet  below  the  foundation  timbers,  and  are  not  to  exceed 
2^  feet  in  width.  One  side  of  each  trench  must  be  cut  plumb  and  smooth,  so  as  to  afford 
an  even  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  are  built,  or  anchor  timbers  arranged,  and  the  piles  placed^ 
tJie  trenches  must  be  well  filled  with  puddle  to  the  height  of  the  adjoining  ground. 
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The  puddle  most  in  all  cases  be  made  of  the  best  material  for  that  purpose  which 
ttn  be  obtained  in  that  vicinity ;  cut,  mixed,  prepared  and  laid  as  directed  by  the 
officer  in  chai^. 

Shekt  Piles — to  be  of  4-inch  pine  plank,    placed  close   vertically,  generally  6 

feet  long ;  they  are  to  be  jointed  with  a  plane,  and  the  edge  of 
eich  plauk  chamfered  on  the  side  next  the  trench.  When  placed,  they  are  to  be 
futened  to  the  platform  timber  with  8-inch  pressed  spikes,  two  through  the  top  of 
each  plank. 

Flooring — to  consist  of  two  courses  of  pine  plank ;  the  first,  3  inches  in  thick- 
ness, is  to  extend  over  the  whole  area  of  the  foundation ;  and  the 
Moond  course,  2  inches  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber 
and  at  both  ends  of  the  lock.  They  are  all  to  be  jointed  with  a  plane,  and  when 
beiiig  laid  must  be  driven  up  with  wedges  to  water-tight  joints ;  every  3  feet  in 
wid^  of  planking,  in  both  courses,  must  break  joints  at  least  4  ieet ;  and  the  upper 
oourse  must  in  all  cases  break  joints  both  lengthwise  and  transversely  with  the  one 
nndemeath. 

The  lower  course  to  be  fastened  with  white  oak  treenails,  9  inches  long  and  1^ 
indies  diameter,  two  in  each  end  of  a  plank,  and  one  on  alternate  sides  at  every 
crossing  of  a  timber;  it  must  be  dubbed  to  an  uniform  surface  before  the  second 
coarse  is  laid — the  latter  to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a 
plank  and  one  at  each  crossing  of  a  timber,  on  alternate  sides  of  the  plank. 

MiTRS  Sills — to  be  of  the  best  description  of  white  oak  timber,  properly  squared 

and  dressed  with  a  plane.  They  are  to  be  framed,  mortised, 
tenonned  and  seciu*ed  in  the  manner  shewn  on  a  detailed  plan,  to  be  furnished. 

The  main  sills  are  to  be  49  feet  long,  let  2  feet  into  the  wall  at  each  end  ; 
they,  as  well  as  the  braces,  must  be  of  a  size  to  stand  19x16  inches  when  dressed. 
The  mitre  sills  are  to  be  19  by  19  inches — checked  3  inches  into  the  platform 
timbers,  and  are  to  be  tenonned  into  each  other  at  the  mitre,  and  at  the  toe  tenonned 
and  boxed  into  the  main  sill.  A  check  3  inches  deep  is  to  be  cut  in  the  lower  eJge  of  the 
mitre*  sills  to  receive  the  ends  of  the  first  course  of  planking. 

Before  they  are  put  together,  all  the  mortises,  tenons,  and  joints  must  be  well 
coated  with  white  lead  ;  and  when  about  to  be  placed  in  their  berths,  a  strip  of 
canvas,  well  saturated  in  boiling  tar,  is  to  be  placed  in  the  cheek  formed  in  the 
platform,  into  which  the  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron  3^  inches 
wide  and  five-eighths  (|)  of  an  inch  thick,  let  in  flush,  fastened  with  bolts,  and  arranged 
as  shown  on  plan.  The  holes  through  them  must  be  punched  so  as  to  retain  the  full 
strength  of  the  iron ;  the  bolts  are  to  be  2  feet  4  inches  long,  one  and  a  half  inches  (1^) 
<Uameter,  have  upsei;  heads,  and  be  well  ragged  at  the  points. 

Where  the  foundation  is  rock,  the  mitre  sill  platforms  will  be  made  as  above  described 
— ^laid  in  a  full  bed  of  mortar,  and  secured  to  the  rock  with  fox  and  key-bolts,  and  at  the 
oater  edge,  on  both  sides,  will  be  connected  with  a  stoj^water  timber  let  into  the  rock . 

Stop- Waters. — Where  the  rock  underneath  is  sound,  instead  of  sheet  piles,  at  the 

upper  and  lower  sides  of  the  mitre  sill  platforms,  checks  are  to  be 
eat  in  the  rock,  4  inches  or  more  in  depth,  and  12  inches  wide,  extending  across  the 
whole  width  of  the  foundation,  into  each  of  which  must  be  fitted  a  timber  12  inches  wide, 
ajid  of  sufficient  height  to  form  a  close  joint  with  the  outer  timbers  of  the  platform. 
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Before  a  stop-water  is  placed  in  its  berth,  a  piece  of  dack  or  canvas,  well  saturated 
with  white  lead,  must  be  laid  for  the  full  length  and  width  of  the  check ;  the  upper 
timber  must  also  be  embedded  in  white  lead,  and  the  whole  secured  to  the  rock  with  fox 
and  key-bolts,  1^  inches  diameter,  placed  not  more  than  10  feet  apart. 

Btop>watei*s,  similar  to  thoue  above  described,  are  to  be  placed  at  the  upper  sides  of 
the  recesses  of  the  locks  where  the  foundation  is  rock. 

In  otBer  parts  of  the  recesses  than  those  occupied  by  the  platforms,  there  are  to  be 
timbers,  12  inches  square,  laid  G  inches  apart,  also  for  a  distance  of  12  feet  below  the 
lower  side  of  the  platform,  and  to  the  upper  end  of  the  wing  walls,  at  the  head  of  the  lock. 

These  timbers  are  to  be  laid  level,  scribed  to  the  rock  underneath,  or  laid  on  a  bed 
of  fine  concrete,  as  the  case  may  require,  and  each  one  of  them  fastened  by  means  of  two 
fox- wedged  holts,  1^  inches  diameter,  passing  at  least  9  inches  into  the  I'ock. 

The  spaces  between  them  are  afterwards  to  be  filled  with  concrete,  and  their  upper 
sides  dabbed  to  a  fair  surface  for  the  planking. 

Where  it  is  necessary  to  lay  timber  in  the  chamber  of  a  lock,  on  a  rock  foundation, 
they  are  to  be  placed  12  inches  apart,  and  the  spaces  between  them  filled  with  concrete. 

Masonry. — The  locks  are  to  be  from  1 2  to  14  feet  lift,  and  the  side  walls  carried  up 
to  2  feet  over  the  surface  water  level  of  the  upper  reach  with  which 
they  are  connected.  The  chamber  walls  are  to  be  10  feet  wide  at  bottom  with  counter^ 
forts  in  rear,  6  feet  long  in  line  of  wall,  and  three  feet  projection,  placed  not  more  than  12 
feet  apart — the  recesses  are  to  be  2  feet  8  inches  deep  at  top,  and  the  walls  11  feet  wide 
at  bottom. 

The  face  of  the  chamber  and  wings  are,  throughout,  to  have  a  batter  of  one  in  twenty- 
four  ;  but  the  recess  walls  are  to  be  carried  up  plumb  on  both  front  and  rear,  except  for  a 
distance  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  plumb  to  within  5  feet 
ef  the  top ;  thence  batter  to  the  rear  line  of  the  coping ;  and  the^  counterforts  will 
terminate  within  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  locks  must  be  built  of  approved,  sound,  and  durable  stonoa  ; 
those  which  form  the  face  work  must  be  free  from  diys,  seams,  or  other  defects,  and  mast 
be  at  least  equal  in  every  respect  to  the  best  class  of  stones  used  in  the  existing  locks. 

The  face  stones  must  be  of  an  uniform  texture  and  color,  and  laid  in  regular  couTBes  ; 
the  ashlar  work  may  vary  from  1 2  to  30  inches  in  height — the  thickest  courses  invariablj 
to  be  placed  at  the  bottom,  and  diminish  upwards  in  regular  succession  to  the  oouraa 
under  the  coping ;  but  when  a  course  of  cut  stone  exceeds  18  inches  in  height,  the  face  of 
the  chamber  may  be  made  up  of  two  courses  of  stones  of  equal  height. 

From  the  lower  end  of  a  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head  to 
12  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laid  so 
that  the  beds  and  end  joints  shall  not  exceed  three-sixteenths  (^)  of  an  inch. 

The  chamber  walls  between  the  points  above  mentioned  are  to  be  faced  with  a  good 
description  of  coursed,  boucharded  work  (coping  excepted),  laid  so  that  the  beds  and  end 
joints  shall  not  exceed  three-eighths  (f )  of  an  inch. 
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Cut  Stones — to  be  neatly  dressed  and  boucharded ;  made  square,  bevelled  or  other- 
wise suited  to  the  positioa  they  are  to  occupy  in  the  woik.     Their 
most  be  kept  good,  their  upper  and  lower  beds  made  parallel,  and  their  end  joints 
in  all  cases  kept  full  for  at  least  two-thirds  ihe  depth  of  the  beds. 

The  back  part  of  the  stones  must  be  [hammered  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall,  and  not  less  than  two  or  three  feet  depth  of  bed  on  the  alternate 
courses.  In  each  course  must  be  headers,  of  at  least  two  feet  length  of  face,  find  4 1  feet 
depth  of  bed,  placed  not  more  than  eleven  (II)  feet  apart  from  centre  to  centre.  The 
headers  in  each  course  are  to  be  arranged  as  nearly  as  possible  midway  between  those  in 
the  course  immediately  below. 

No  two  vertical  joints,  in  adjoining  courses,  are  to  be  nearer  each  other  than  12 
inches,  and  care  must  be  taken  that  the  bond,  in  rear  of  the  face  stone,  is  also  properly 
formed  throughout. 

When  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the  stretchers 
in  the  alternate  courses  must  be  at  least  1 J  times  their  height,  and  the  headers  2^  times 
their  height ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  §  the  length  of  its 

Hollow  Quoins, — to  be  alternately  headers  and  stretchers,  the  former  at  least  4^ 

feet  face  and  5^  feet  depth  of  bed  ;  the  latter  5}  feet  face  and  4^ 
feet  bed.  The  headers  are  to  be  checked  so  as  to  bond  at  least  one  foot  over  the  face 
stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradoall}'  increasing 
downwards  at  a  rate  corresponding  to  the  batter  of  the  wall ;  the  hollow  to  be  dressed  out 
tme  and  smooth  to  a  radius  of  8  inches,  from  which  the  heel  is  to  run  off  obliquely  to  the 
line  of  the  wall.  Patterns  for  the  hollow  quoins  will  be  furnished  by  the  engineer,  after 
the  contractor  has  given  the  height  of  the  courses  he  intends  to  use. 

Recess  Quoins, — to  be  also  4}  by  5^  feet,  and  5|  by  4^  feet  laid  alternately  out-bond 

and  in-bond,  bevelled  as  shown  on  plan ;  the  headers  to  be  checked 
so  as  to  make  return-bond  with  the  ashlar  of  the  recess. 

Chain- Wells  and  Man-Holes. — There  are  to  to  be  eight  chain- wells  in  the  positions 

indicated  on  the  plan  ;  each  well  will  be  two  feet 
square  inside  ;  and  the  man-holes  from  them  to  the  front  of  the  lock-walls  are  to  be  made 
at  the  angles  and  widths  to  permit  the  play  of  the  chains,  and  of  such  height  as  the 
engiiieer  may  direct. 

The  sills  and  lintels  to  be  of  stone,  sufficiently  large  to  reach  across  the  opening  and 
one  foot  on  each  side ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to  prevent 
the  chain  when  slack  lodging  in  the  man-holes ;  sheaves  for  the  drag  chains  are  to  be 
inserted  and  secured  near  the  npper  inner  angles  of  the  man-holes.  The  face  stones  of 
the  wells  and  man-holes  to  be  of  liko  dimensions,  and  cut  in  like  manner  as  the  face  walls 
of  the  reoess,  and  are  to  be  properly  bonded  over  and  with  each  other  at  the  angles. 

GouBflSD  Work, — for  the  face  of   the  chamber  walls  may  be  9  inches  high  and 

upwards ;  but  a  course  once  commenced  must  be  continued  the 
same  height  throughout,  and  in  no  case  will  more  than  two  courses  be  allowed  to  make 
up  the  height  of  one  course  of  cut  stone.  They  must  be  at  least  20  and  30  inches  depth 
of  bed  in  the  alternate  courses,  and  have  not  less  than  two  feet  length  of  face  in  line  of 
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wall.     In  every  course  there  are  to  be  headers  of  at  least  20  inches  length  of  face,  and  ^ 
feet  depth  of  bed,  placed  not  more  than  12  feet  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headers  and  stretchers  must  be  at  least  two-thirds- 
the  length  of  their  face. 

The  face  of  the  stones  must  be  dressed  to  the  batter  of  the  wall,  boucharded  and  the 
arrises  kept  good.     The  upper  and  lower  beds  must  be  made  parallel  for  their  entire 
depth,  and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.     The  whole- 
to  be  dressed  so  that  the  horizontal  and  vertical  joiuts  of  the  stone,  when  in  place,  shall 
not  exceed  three-eighths  (f )  of  an  inch. 

Backing — to  consist  generally  of  well-shaped  stones,  not  less  than  6  inches  in  thick- 
ness and  4  feet  area  of  bed,  laid  level  in  full  mortar   beds,  and  properly 
bonded  thronghout  the  wall ;  where  the   depth   of  the  face   stone   equals  or  exceeds  12 
inches,  two  thicknesses  of  backing  may  be  used,  provided  their  joint  depth  does  not  exceed 
that  of  the  facework. 

The  lower  beds,  if  necessary,  must  be  picked  off  to  insure  an  uniform  and  equal  bear- 
ing on  the  couse  below ;  no  pinning  will  be  permitted. 

The  edges  of  all  thin  wedge-shaped  stones  must  be  broken  off  so  as  to  be  at  least  6 
inches  thick  ;  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stone^  it 
must  be  still  further  reduced.  After  this  has  been  done,  the  stone  laid,  and  the  vertical 
joints  properly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  the  next 
course.  ^ 

The  backing  stones  must  in  all  cases  be  laid  on  their  braadest  beds,  and  the  stone 
against  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall. 

Coping  Stones — of  the  chamber  recesses  and  wing  walls,  are  to  be  4  feet  wide  on 

top,  increasing  in  width  downwards  to  the  frost  batter  in  the  rear, 

and  to  the  face  batter  of  the  walls ;  except  in  the  recesses,  where  the  face  will  be  plunnb. 

They  are  to  be  at  least  15  inches  in  height  of  course,  and  not  less  than  4  feet  long  in  line 

of  wall. 

I 

Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces,  will  extend  over  the 
buttresses  for  the  chain- wells,  for  the  arrangement  of  which,  as  well  as  for  the  quoins,  a 
detailed  plan  will  be  furnished. 

The  hollow  quoin  coping  must,  however,  be  at  least  6  J  feet  square  on  top  and  2  feet 
depth  of  bed. 

The  lower  bed  and  joints  of  each  stone'must  be  kept  full,  the  upper  bed  and  face 
neatly  dressed,  and  the  inner  top  arris  rounded  off  to  a  radius  of  3  inches.  The  whole  to 
be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  one-fourth  (\)  of  an  inch. 

A  dowel,  4  inches  long,  of  1  J-inch  iron,  to  be  inserted  lq  every  joint  15  inches  back 
from  the  faee  and  6  inches  from  the  top. 

Breast  Wall — will  be  carried  up  to  within  6  inches  of  the  bottom  of  the  upi)er 

reach,  unconnected  with  the  side  walls  of  the  lock ;  it  will  be  7 
feet  wide  at  bottom,  3  feet  on  top,  built  of  coursed  masonry  and  covered  with  suitable 
coping. 
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WBen  locks  are  wholly  or  in  part  in  rock  cutting,  the  space  between  the  back  of  the- 
walls  and  rock  must  be  made  up  of  concrete,  well  mixed   and  pounded,  and  carried  up 
anraltoneoiislj  with  the  walls. 

OoNCRETE — where  used,  must  consist  of  an  approved  quality  of  stone  broken  to 
cubes  of  1^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement  and 
dan,  sharp  sand,  in  such  proportions  as  may  be  required. 

Mortar. — ^The  whole  masonry  of  the  locks  must  be  laid  in  mortar  made  of  the  best 

hydraulic  cement,  mixed  with  clean,  large-grained,  sharp  sand,  generally 

in  the  proportion  of  two  of  sand  to  one  of  cement^  or  such  other  proportions  as  may  be 

directed. 

Tlie  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until 
3B6d  must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided 
i^  the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate 
w,  and  it  must  be  prepared  under  the  directions  and  to  the  satisfaction  of  the  officer  in 
ebarge. 

Groat  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well  tempered 
ndi  mortar,  or  by  using  about  one  and  a  half  (1^)  of  clean,  sharp  sand  to  one  of  cement^ 
«d  adding  as  much  water  as  may  be  required  to  make  the  whole  run  freely  when  pro- 
Ny  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be  washed. 

When  the  works  are  in  progress,  the  walls  must  be  kept  free  from  all  improper 
Stttenals,  and  both  the  &ce  stones  and^  backing  must  be  well  washed  if  clay  or  other 
nl  adheres  to  them  ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  miist  be- 
soiitened  with  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  them  are  allowed  to  remain  in  an  unfinished  state 
6^  winter,  the  contractor  must  cover  them,  in  such  a  manner  as  will  thoroughly  protect 
tbon  from  the  action  of  frost. 

Order  of  Building, — The  walls  are  to  be  carried  up  in   such  a  manner  as  not  to 

have  more  than  two  unfinished  courses  at  one  time  and  so  that 
606  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the  work 
^'rfore  they  are  brought  on  to  the  walls ;  and  all  the  vertical  joints  of  one  course  are  to  be 
properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
finstbe  provided  by  the  contractor  ;  and  every  precaution  adopted  to  guard  against  dis- 
turbing the  stones  after  they  are  laid. 

Puddle  Bed — in  rear  of  the  lock  walls  to  be  three  feet  in  width,  carried  the  entire 

height ;  it  must  be  made  of  the  best  description  of  material  that  can 
^  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each 
^  vhich  must  be  watered  properly,  cut  ti'ansversely  and  longitudinally,  well  troilden 
tad  pounded,  and  everything  done  to  render  the  whole  impervious  to  water.  Fuddle 
^  where  required  at  other  places,  are  to  be  made  in  a  similar  way,  and  of  such 
^menaions  as  may  be  directed. 
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The  embankments  at  the  back  of  the  walls,  made  up  in  the  manner  already  deacribed, 
-are  to  be  25  feet  in  width,  and  have  a  declivity  of  six  inches  outwards  from  the  lock. 

Rubble  Walls — forming  the  extension  of  the  wings  at  the  head   and  foot  of  the 

locks,  must  be  formed  of  a  large  class  of  sound,  well-shaped, 
durable  stones,  properly  bonded  over  and  with  each  other,  and  laid  in  cement  mortar  foi 
such-  a  distance  below  the  lock  as  may  be  directed. 

The  walls  are  to  be  built  to  such  lines  as  will  form  a  suitable  connection  between  the 
locks,  the  slope  walls,  inner  face  of  the  banks,  or  retaining  walls,  as  the  case  may  be ; 
and  the  face  of  the  stones  are  to  be  hammered  or  scabbled  to  such  batters  or  lines  as  maj 
be  required  to  adapt  them  to  the  positions  they  are  to  occupy  in  the  work. 

Kegulating  Weibs — arranged  as  indicated  on  the  general  plans,  or  in  such  othei 

positions  as  may  be  required,  are  to  be  constructed  as  hereii] 
described.  The  pits  for  them  are  to  be  dunk  at  least  5  feet  below  the  surface  level  of  the 
lower  reach,  and  made  sufficiently  large  to  admit  the  side  walls.  The  material  excavated 
from  the  pits,  as  well  as  from  the  raceway  or  water-courses  leading  to  or  from  them 
is  to  be  used  for  forming  banks  where  required,  and  must  be  hauled  and  plaoed  in  tlu 
manner  previously  described. 

The  bottom  of  the  pit  must  be  trimmed  to  a  level  and  uniform  surface  to  receive  thi 
foundation  timbers,  which  are  to  be  of  pine,  12  inches  square,  laid  12  inches  apart,  am 
to  rest  on  mud  sills  placed  within  the  line  of  the  side  walls  and  on  the  bottom  through 
out  their  entire  length.  The  spaces  between  the  timber  to  be  filled  with  a  good  deacriptioi 
of  puddle,  well  beaten  down ;  floor  to  be  of  3-inch  pine  plank,  laid  to  break  joint  ever] 
3  feet  in  width  of  phuiking,  and  be  well  fastened  with  white  oak  treenails,  9  inches  Ion( 
and  1^  inches  diameter  ;  two  in  each  end  of  a  plank,  and  one  on  alternate  sides  at  evei] 
crossing  of  a  timber.  Below  the  breast  wall  and  between  the  wings,  a  second  course  o 
plank,  2  inches  in  thickness,  is  to  be  laid  and  fastened  as  may  be  directed. 

There  are  to  be  three  ranges  of  sheet  piles  across  the  foundation ;  one  above  am 
another  below  the  breast  wall,  and  the  third  at  the  lower  end  of  the  wings ;  they  are  al 
to  le  of  like  dimensions,  placed  and  secured  as  stated  for  those  in  the  lock  foundations. 

Masonry — walls  are  to  be  built  in  the  positions  and  be  of  the  respective  dimes 
sions  represented  in  the  general  plan  ;  throughout  they  must  consist  d 
sound  and  durable  stones,  free  from  seams  and  other  defects,  laid  in  full  mortar,  on  thei 
natural  beds. 

The  wings  are  to  be  of  "  rock  work,"  carried  up  to  a  batter  of  1  in  12,  face  1< 
inches,  and  2  feet  depth  of  bed  in  the  alternate  courses,  with  headers  3|  feet  depth  of  bed 
jind  not  more  than  iO  feet  apart  in  every  course,  dressed  and  laid  so  that  the  beds  an 
end  joints  shall  not  exceed  three-eighths  (|)  of  an  inch. 

Breast  Wall — to  be  of  stone,  2  and  3  feet  depth  of  bed  in  the  alternate  courses,  wit 

headers  in  each  course  4^  feet  deep,  and  not  more  than  9  feet  apar 
^11  of  them  dressed  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  a 
inch.  The  upper  side  to  be  plumb,  dressed  fair  and  smooth  to  receive  the  frame  work  < 
the  sluices,  and  the  lower  side  to  be  rock-faced  work,  laid  to  a  batter  of  about  4  inches  i 
the  foot  rise. 

There  are  to  be  six  sluice-ways  through  this  wall,  each  4  feet  wide  and  4  feet  lug] 
the  sides  of  which  are  to  be  dressed  smooth — sills  and  lintels  to  be  6  feet  long  eacfa^  an 
the  thickness  of  the  piers  to  be  made  up  of  one  stone  the  full  width  (2  feet). 
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Brbast  Wall  Coping — to  be  4  feet  wide  on  top,  increasing  in  width  downwards  to 

the  batter  of  the  wall ;  the  lower  bed  and  joints  mnst  be  kept 
toll  tiiroaghont,  the  top  dressed  fair,  and  have  a  declivity  of  1  inch  towards  the 
upftream  side. 

A  centre  pier  is  to  be  carried  up  above  the  breast  wall  to  form  a  bearing  for  a 
bridge;  it  is  io  be  5}  feet  wide  at  bottom — batter  on  both  sides  so  as  to  be  4  feet  wide  at 
top,  and  bailt  in  courses  corresponding  in  height  to  those  of  the  breast  wall,  and  of  such 
a  width  of  bed  that  two  stones  will  make  up  the  thickness  of  the  pier,  and  have  headers, 
Bot  more  than  9  feet  apart,  passing  entirely  through  the  wall. 

The  coping  to  be  dressed  on  top,  and  of  the  full  width  of  the  wall.  Offsets  on  the 
Merest  courses  of  the  lower  wings  to  be  made  from  b  feet  over  tlie  level  of  the  lower 
Rich,  as  represented  on  plan.  Wing  coping  to  be  at  least  12  inches  high,  3^  feet  wide, 
Tith  beds  and  joints  kept  full  throughout,  and  top  neatly  boucharded. 

In  addition  to  a  range  of  sheet  piles  to  be  placed  in  line  of  the  breast  wall,  a  coun- 
vrfort  of  masonry  4  feet  thick  and  at  least  7  feet  in  length  will  be  carried  up  in  rear  of 
«ch  wing,  to  the  height  of  the  water  level  of  the  up|)er  reach . 

Backing — to  be  of  a  like  class  of  stone,  and  laid  in  like  manner,  as  described  for 
the  rear  part  of  the  lock  walls. 

The  whole  of  the  weir  masonry  must  also  be  laid  in  the  best  hydraulic  cement 
Qoriar,  mixed  and  prepared  as  stated  for  other  portions  of  the  works. 

A  puddle  bed  3  feet  in  width  is  to  be  carried  up  in  rear  of  the  side  or  wing  walls  to 

full  height  of  the  water  level  of  the  upper  i*eaclL     The  miterial   used   for  this 

pQipose,  as  well  as  for  the  puddle  oetween  the  foundation  timbers,  and  for  the  slioet  pile 

Irenches,  must  be  of  the  best  and  most  suitable  kind  that  can  be  obtained  on  the  section 

or  in  the  vicinity  of  the  work. 

DIVERSION  OF   THE  GREAT  WESTERN   RAILWAY   LINE. 

To  loiard  against  interruption  to  the  railway,  or  to  the  canal    in  this   vicinity, 
^magements  have  been  made  by  which  the  track  of  the  former  shall  pass  under  the 
!  Utter  at  a  point  above  the  eighteenth  lock. 

To  enable  this  to  be  done,  the  new  part  of  the  railway  will  leave  the  present  one  a 
short  distance  west  of  the  Valley  of  the  Ten  Mile  Creek,  and  continue  on  suoh  lines  as 
▼ill  lead  through  a  culvert  built  on  a  like  curved  range,  obliquely  to  the  canal,  thence  it 
takes  a  course  inclining  toward  the  present  track,  and  gradually  touches  the  existing 
iNNindaiy  line  of  the  railway  property  at  about  a  mile  and  a-half  (measured  along  the 
oew  line)  from  the  western  point  of  divergence. 

The  present  boundary  of  the  railway  property  at  both  ends  of  the  new  line  is  about 
^  extent  of  this  kind  of  work  embraced  in  the  section. 

To  the  west  of  the  culvert  the  inclination  will  be  a  little  over  21  feet  to  the  mile  ; 
through  the  culvert  the  road  bed  will  be  nearly  level,  and  to  the  eastward*  of  it  the 
K^ient  for  some  distance  will  be  about  42  feet  to  the  mile. 

In  cuttings,  the  bottom  will  be  made  24  feet  wide  at  the  level  of  sub-grade,  and  the 
top  of  embankments  at  the  same  level  is  to  be  made  18  feet  wide.     The  side  slopes  in 
^th  excavation  and  embankment  are  to  b3  one  and  a-half  horizontal  to  one  vertical 
except  in  rock-cutting  where  they  are  to  be  made  a  quarter  to  one. 
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All  the  material  excavated  from  the  cuttings  for  the  new  part  of  the  railwaj,. 
beyond  that  required  to  ibrm  embankments  on  the  line,  or  for  making  up  banks  around 
ihe  basins,  or  for  other  necessaiy  purposes,  must  be  deposited  near  the  west  end  of  the 
new  line  in  the  Valley  of  the  Ten  Mile  Creek,  or  at  such  other  places  in  that  vicinity  8» 
may  be  pointed  out  to  the  contractor.  Spoil  banks,  wherever  formed,  must  invariably  be 
made  of  the  height  required,  have  such  an  inclination  on  top,  and  the  sides  trimitied  to 
such  slopes  as  may  be  directed. 

In  the  cuttings  for  the  new  line  of  itdlway  there  is  reason  to  believe  that  rock  will 
be  met,  especially  towards  the  eastern  end  of  it ;  wherever  this  occurs  a  berm  will  be 
made  on  the  top  of  the  rock,  of  such  a  width  a^  will  admit  of  that  part  of  the  slope  over 
it  forming  a  continuous  line  with  those  parts  of  the  banks  on  both  sides. 

In  case  of  springs  being  found  in  the  cuttings,  or  of  water  oozing  out  of  the  banks^ 
under  drains  must  be  formed  from  all  such  places  to  the  side  ditches,  either  directly  or 
otherwise,  as  circumstances  may  require.  The  drains  must  be  sunk  below  the  frost  line, 
be  made  of  the  extent,  and  run  in  the  direction  that  will  be  most  likely  to  effect  the 
object.  They  are  to  be  made  as  narrow  as  possible,  and  in  the  bottom  a  few  small  cedar 
poles  should  be  placed,  and  over  them  20  to  24  inches  of  coarse  gravel,  or  small  bvokea 
stone,  over  which  a  layer  of  brush  should  be  spread  before  the  trench  is  filled  up. 

After  the  slopes  have  been  trimmed  to  the  requii*ed  angle,  and  the  surface  of  those 
forming  the  sides  of  the  cut  have  been  prepared  in  the  best  manner,  they  are  to  be  soddedv 
if  so  directed ;  the  sods  to  be  of  an  approved  description,  properly  laid  and  fastened  with 
such  a  number  of  suitable  pins,  well  driven  into  the  slopes,  as  may  be  considered 
necessary  to  effect  the  object. 

On  the  completion  of  the  cuttings,  and  the  formation  of  the  road-bed  to  the  gradients 
stated,  channels  to  carry  off  the  surface  water  are  to  be  made  along  each  side  of  the 
bottom  ot  the  slopes.  They  are  to  be  faced  or  lined  with  a  durable  class  of  well-shaped 
stones,  from  8  to  10  inches  in  depth,  pitched,  laid  close  together,  and  be  properly  bedded 
in  sand,  well  pounded,  and  of  a  depth  of  at  least  six  inches.  The  upper  surface  of  them 
to  be  concave  from  6  to  18  inches,  transversely,  straight  on  the  sides,  and  have  a  width 
varying  from  2  J  to  5  feet,  or  be  of  such  other  depth  and  width  as  it  may  be  found  neces- 
sary to  adopt. 

At  every  150  feet  in  length,  or  where  it  may  be  considered  necessary,  a  cross- wall  2 
feet  thick,  laid  in  hydraulic  cement  mortar,  is  to  be  built  the  full  width  of  the  channel ;. 
the  foundations  of  the  walls  are  to  be  at  least  3  feet  lower  than  the  bottom  centre  line  of 
the  channel  at  the  respective  places. 

If  the  nature  of  the  material  rendera  it  necessary  to  construct  a  retaining  wall  along 
the  toe  on  one  or  both  sides  of  the  cuttlog,  the  work  must  be  done,  and  a  well-bedded 
properly-jointed  coping,  2 J  feet  in  width  and  at  least  10  inches  in  thickness,  put  upon  it. 
The  whole  of  the  masonry  connected  with  the  wall  will  be  classed  and  paid  for  under  the 
item  of  "  Rubble  Work." 

Where  the  drainage  has  an  outlet  through  culverts  under  the  present  track,  such  as 
can  be  rendered  available,  the  drainage  from  the  south  side  is  to  be  led  towards  it  by 
means  of  a  culvert  built  under  the  new  line,  its  banks,  <fec.,  <kc.,  the  masonry  of  which 
will  be  paid  for  at  the  prices  tendered  for  the  kind  of  work  of  which  the  side  walls  are 
built,  i.e.  whether  coui'sed  or  rubble  work,  laid  dry  or  in  mortar.  But  in  either  case 
the  covering  must  be  large,  flat,  well-shaped  stones,  of  a  size  to  have  a  bearing  of  at  least 
8  inches  on  the  wall  on  either  side,  and  the  foundation  formed  of  timber  and  plank,  with 
ranges  of  sheet  piles  at  both  ends,  or  at  such  other  places  and  of  such  a  length  as  may  be; 
directed. 
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CiTcn-WATER  I)ra.iK8— must  also  be  formed  a  short  distance  isack  from  the  top  edge 

of  the  slope,  to  exclude  from  the  cut  the  surface  water  of  the 
tiijainiiig  lands ;  together  with  all  other  necessary  ditches,  ^.,  for  the  full  drainage  of  the 
BBvline  of  railway  and  works  connected  with  it. 

AU  of  the  ditches,  drains,  excavation  of  foundation  pits  for  masonry,  d:c.,  must  be 
aecnted  at  the  time,  in  the  manner  and  the  material  disposed  of,  as  directed  by  the  officer 

Fences  are  to  be  put  on  both  sides  of  the  land  occupied  by  the  railway  ;  they  are  to 
liTe  soond,  straight,  well-shaped  cedar  posts,  8  feet  long,  and  6  inches  diameter  at  the 
pail  end,  placed  not  more  than  6  feet  apart  from  centre  to  centre.  They  are  to  be  let 
I  feet  9  inches  into  holes  bored  in  the  ground  for  that  purpose,  and  the  earth  around 
item  most  then  be  well  packed,  the  posts  properly  lined,  and  suitable  faces  made  to  receive 
fte  boards.  The  latter  to  be  in  four  continuous,  uniform  ranges  of  one  inch  pine  boards, 
^approved  quality,  10,  8,  6  and  4  inches  in  width,  and  in  lengths  of  12  or  18  feet.  They 
*Rto  be  placed  at  such  heights  and  distances  apart  as  may  be  directed,  put  on  so  as  to 
hed  joint  properly,  and  be  fastened  with  t^ree-inch  nails,  two  at  every  crossing  of  a 

K'   A  batten,  one  inch  thick  and  5  inches  wide,  must  be  fastened  wiUi  nails  4  inches 
;  over  the  boards  opposite  each  post ;  after  the  posts  have  been  cut  to  an  uniform  height, 
ttp  piece,  4x6  inches  pine  scantling,  must  be  well  fastened  with  4-inch  nails  on  the 
hpofthera. 

TUNNEL   OR   CULVERT. 

_  • 

The  tunnel  by  which  the  railway  is  to  be  carried  under  the  canal  is  to  be  of  the  best 

^  of  dressed  masonry,  laid  throughout  in  hydraulic  cement  mortar,  prepared  as  pre- 

^iy  described  for  the  locks.     It  will  be  about  650  feet  in  length,  corresponding  in 

P^  with  the  curve  line  of  approach  to  it  at  both  ends  ;  it  is  to  be  1 6  feet  in  width,  and 

18  feet  high  in  the  centre  over  the  level  of  the  rails. 

The  pit  for  it,  if  in  clay,  must  throughout  be  excavated  to  the  depth  of  2^  feet  below 
^leyel  of  the  rails,  but  the  space  to  be  occupied  by  the  walls,  for  about  500  feet  in  the 
*'"e  part  of  the  culvert,  is  to  be  sunk  2  feet  lower,  or  4 J  feet  below  the  rail  level ;  and 
75  feet  at  each  end,  the  foundation  for  the  walls  must  be  sunk  6  feet  below  the  level 
rfthe  rails. 

From  rear  to  rear  of  the  seats  for  the  walls  the  distance  will  be  about  84  feet,  on 
^'cb  an  allowance  for  side  slopes,  of  about  \\  horizontal  to  1  \ertical,  will  be  made. 

The  seat  for  the  side  walls  must  be  taken  off  level  and  smooth  at  the  respective 
pigbts  above  stated,  or  at  such  others  as  the  nature  of  the  foundation,  in  the  opinion  of 
He  engineer,  may  require. 

The  excavation  for  the  culvert  pit  will  not  be  considered  as  commencing  until  after 
^t  24  feet  in  width  at  bottom,  wich  side  slopes  of  1|  horizontal  to  1  vertical  has  been 
PKipIeted  to  the  depth  and  gradient  previously  stated ;  below  and  outside  of  these  lines, 
NWthe  space  to  be  occupied  by  the  structure,  will  be  measured  and  estimated  as 
■Culvert  Pit  Excavation." 

la  case  rock  be  found  at  a  higher  elevation  than  required  for  the  railway  track 
nmgh  the  tunnel,  the  pit  from  the  surface  of  the  rock  downwards  will  only  be  made 
1 1  foot  wider  on  each  side  than  the  space  required  for  the  aide  walls,  and  the  bottom 
not  be  sunk  lower  than  about  3  feet  belew  the  level  of  the  rails,  if  the  rock  is  of  a 
ciently  sound  and  compact  nature  to  warrant  this  course  being  adopted. 
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The  side  walls  or  abutments  are  to  be  Ci  feet  tHick  at  tbe  springing  of  the  arch,, 
increasing  in  thickness  downward  an  arerage  of  about  1^  inches  for  every  foot  in  height, 
i.e.f  the  walls  are  to  be  8  feet  wide  at  the  bottom,  and  at  the  top  of  the  first  2  feet  an- 
offset  of  4  inches  is  to  be  made  on  both  sides,  the  face  is  then  to  have  a  batter  of  1  in  24, 
and  the  rear  is  to  be  carried  up  plumb  ;  but  at  ^  and  at  f  of  the  height  of  the  walls,  an* 
offset  of  4  inches  each  will  be  made. 

In  rear  of  the  abutments  coanterforts  10  feet  long,  6-  feet  wide  at  the  bottom,  and  4 
feet  at  the  top,  are  to  be  carried  up  from  the  foundation  to  within  2  feet  of  the  crown  of 
the  arch ;  they  are  to  be  placed  directly  under  the  centre  of  the  banks  of  the  canal,  and 
under  that  of  the  raceway,  making  in  all  6  ccmnterforts,  at  the  places  and  of  the  dimen.- 
aions  stated 

Up  to  within  2  feet  of  the  level  of  the  rails,  the  walls  are  to  be  built  of  heavy  block 
masonry,  properly  bedded  and  bonded  throughout,  and  laid  in  full  mortar  beds.  The 
lower  or  foundation  course  must  be  at  least  10  inches  in  thickness,  in  blocks  of  not  lees 
than  9  feet  area,  laid  in  a  full  "  swimming  "  bed  of  mortar,  placed  upon  the  seat  prepared 
for  the  walls. 

The  stones  to  be  used  in  all  this  part  of  the  abutments  must  be  picked  to  fair*  beds, 
and  made  of  a  uniform  thickness,  so  that  the  horizontal  joints,  when  the  stones  are  laid, 
shall  not  exceed  five-eighths  (f )  of  an  inch  ;  the  sides  and  ends  of  the  stones  must  also  be- 
Bcabbled  in  such  a  manner  that  the  vertical  joints  shall  not  be  more  than  1  inch  and  a 
quarter  (IJ). 

The  abutments  over  the  heights  above  mentioned  (2  feet  under  the  top  of  the  raila) 
are  to  be  of  a  like  class  of  work  as  described  in  a  preceding  part  of  this  specification  for 
the  cut  stone  portion  of  the  locks,  i,e,,  the  face  stones  are  to  have  2  and  3  feet  depth 
of  bed  in  the  alternate  courses,  with  headers  of  4^  feet  depth  of  bed  placed  not  moie^ 
than  9  feet  apart  in  every  course.  The  face,  beds  and  joints  of  all  the  stones  to  be  droned 
are  laid  to  the  horizontal  and  vertical  jointis  therein  stated. 

The  backing  stones  of  the  abutments  must  also  be  prepared^  arranged  and  laid  as< 
provided  for  those  in  connection  with  that  part  of  the  lock  walls  above  referred  to,  and 
every  precaution  adopted  to  make  the  whole  of  the  best  and  most  substantial  claas  of 
masonry. 

'The  arrangement  of  courses  on  both  sides  of  the  culvert  must  be  such  that  the  coarse- 
under  the  spnnging  line  of  the  arch  shall  be  at  least  3^  feet  width  of  bed — the  fiaoe  oT 
which,  insteieul  of  battering  as  those  below  it,  is  to  be  reversed  and  overhang  at  the  rate  of 
one  in  twelve,  and  be  laid  so  that  at  the  top  it  shall  have  a  projection  of  three  inches,  io- 
form  in  part  a  bearing  for  the  centering. 

The  arch  to  be  a  semi-circle  of  about  8f  feet  radius,  and  must  be  formed  of  regalar 
and  unbroken  courses  of  stone  of  the  full  depth,  laid  in  full  mortar,  to  joints  at  no  ptaoe 
exceeding  one-fourth  {^)  of  an  inch. 

The  voussoirs  must  be  tuH>  feet  ttoo  inches  in  depth  of  bed,  and  when  prepared  must 
have  a  mean  thickness  of  at  least  12  inches.  Their  beds  must  be  dressed  to  radiate  truly 
from  the  centre  of  the  arch,  and  for  the  width  of  two  feet  from  the  line  of  soffit  they  must 
be  kept  full  so  as  to  present  a  fair,  even  surface  throughout. 

They  must  be  in  lengths  of  not  less  than  2^  feet,  and  the  arrises  at  the  ends  most  be* 
good^  and  the  joints  kept  full  for  at  least  two-thiids  of  the  depth  of  the  stone.     The 
intradoB,  or  lower  side  of  the  arch  must  be  dressed,  and  the  beds  of  the  voussoirs, 
the  whole  length  of  thearch  are  to  be  cham&red  to  the  breadth  and  depth  of  one  inch. 
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!Ch6  heads  of  the  ring  stones  are  to  project  one  inch  and  a  ha]f  beyond  the  line  of  tiie 
ipuMlrel  or  retaining  wall,  and  at  the  joints  are  to  be  chamfered  as  stated  for  the  beds  of 
the  TOonoirB.  In  other  respects  the  stones  are  to  be  dressed  in  like  manner  as  described 
fir  ih»hob  of  the  abutment 

All  the  stones  of  the  different  courses  must  break  joints  over  and  with  each  other  at 
kist  12  inches,  and  throughout  they  must  be  laid  in  full  mortar-beds,  and  driven  by 
■euuof  a  heavy  wooden  maul,  to  the  joints  above  stated,  one-fourth  of  an  inch. 

All  the  end  joints  must  be  carefully  and  fully  grouted  as  the  works  proceed,  and 
efoj  precaution  adopted  to  render  all  the  joints  between  the  stones,  and  the  arch  as  a 
vkle,  As  well  as  the  works  connected  with  it,  impervious  to  water. 

The  abutment  walls  are  to  be  carried  up  to  within  18  inches  of  the  crown  of  the 
adi,  and  the  whole  well  moistened  with  water,  then  thoroughly  flushed  on  the  back  and 
Mled  up,  or  rounded  to  a  moderately  smooth  surface  with  cement  mortar  of  such  a 
^^  and  in  such  a  manner  as  may  be  directed. 

At  both  ends  of  the  structure  the  wing  walls  are  to  be  circular,  each  end  termina- 
tiig  m  a  pier  4  feet  square  at  top,  and  having  one  foot  projection  on  the  front  side.  They 
M  to  be  7^  feet  in  thickness  next  the  abutments,  5  feet  at  the  outer  end,  and  are  to  be 
aniednp  to  a  batter  of  one  in  twenty-four,  to  the  height  of  4^  feet  over  the  under  side 
tf  tiie  arch  at  the  centre.  The  foundations  are  to  be  stepped  off  to  suit  the  banks,  but 
^highest  part  of  them  must  in  all  cases  be  six  feet  below  the  line  of  the  adjoining  slope. 

Hie  face  of  the  walls  to  be  of  stones  20  and  30  inches  depth  of  bed  in  the  alternate 
Maes,  with  headers  in  every  course  3^  feet  depth  of  bed,  pi  need  not  more  than  9  feet 
■pit;  all  the  stones  to  be  dressed  and  laid  so  that  the  horisontal  and  vertical  joints  shall 
B«t  exceed  three-eighths  (|)  of  an  inch. 

On  each  side  of  the  ends  of  the  structure  at  about  2^  feet  back  from  the  side  lines,  a 
fteer  having  about  12  inches  projection,  with  a  batter  of  one  in  twenty-four  on  both 
«e  And  sides  will  be  carried  up  to  about  5f  feet  above  the  centre  of  the  arch,  where  it 
viDhave  a  width  of  3^  feet. 

The  ends  up  to  the  springing  line  are  to  have  a  like  batter,  thence  upward  the  head 
tf  the  arch  and  wall  over  it  will  be  vertical,  and  the  side  string  course  is  to  be  returned 
iito  the  pilasters. 

The  enter  ends  or  portals  of  the  tunnel  and  wings  are  to  be  of  rock  work,  with  a 
|*vgin  drait  of  one  inch  along  the  sides  and  ends  of  the  stones,  angles  of  pilasters,  and 
^hswhere  as  may  be  required. 

The  coping  for  the  walls  must  in  all  cases  be  at  least  12  inches  in  thickness,  that  for 
At  Yings  to  be  three  feet  wide  on  top ;  for  the  piers  4^  x  4  feet,  and  over  the  arch  and 
tkfcoients  3^  feet  in  width.  They  must  all  be  dressed  so  that  the  horizontal  and  vertical 
i>&te  shall  not  exceed  one-fourth  of  an  inch,  and  the  upper  sides  and  faces  of  all  of  them 
V  veil  as  the  face  of  the  course  immediately  below,  must  be  neatly  dressed  throughout, 
ttdfadd  to  such  lines  and  projections  as  may  be  diucted. 

The  arches  are  to  be  formed  on  properly  framed  centers  of  approved  construction  and 
KQtbe  supported  on  slack  blocks  such  as  will  admit  of  their  being  gradually  lowered. 

Contractors  are  requested  to  bear  in  mind  that  the  cost  of  centers  and  covering  must 
^embraced  in  the  price  tendered  for  the  masonry. 
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The  spaces  in  rear  of  the  abutments  and  around  the  countertorts  must  be  properlj 
'Cleared  out,  and  afterwards  filled  with  a  good  description  of  puddle,  well  cut,  trodden,  and 
pounded.  As  soon  as  the  adjoining  banks  will  admit,  the  puddle  beds  or  walls  are  to  be 
<rarried  up  four  feet  in  width,  to  within  one  foot  of  the  crown  of  the  arch,  and  the  spaces 
betv^eeh  the  puddle  and  the  solid  banks  are  to  be  made  up  with  material  hauled  on  in 
carts  or  wagons  as  provided  for  the  formation  of  other  banks  necessary  to  be  water-tight, 
and  they  are  to  be  carried  np  in  this  manner  to  a  like  height  as  the  puddle  walls  above 
mentioned.  When  the  embankments  thus  formed  have  been  fully  consolidaited,  a  puddle 
bed  is  to  be  made  between  the  original  bank  on  one  side,  across  the  tunnel  to  the  solid 
bank  on  the  opposite  side,  which  must  be  carried  up  to  canal  bottom  and  extend  the  whole 
length  of  the  tunnel. 

In  case  the  lower  part  of  the  cutting  is  rock,  concrete  will  be  used  in  rear  of  the  walla 
up  to  the  surface<>f  the  rock. 

If  considered  necessary  for  the  security  of  the  structure,  the  contractor  must  lay  a 
foundation  of  concrete  for  such  a  width,  length,  and  depth  as  may  be  directed. 

A  channel  along  both  sides  of  the  tunnel  will  be  formed  of  pitched  stone  of  like 
dimensions,  laid  on  a  bed  of  well  pounded  sand  in  a  similar  way  as  provided  for  other 
portions  of  the  water-courses;  except  that  they  will  be  narrower  and  deeper,  and  that  tha 
sides  of  the  stones  must  be  roughly  scabbled  to  suit  the  position  they  are  to  occupy.  If 
so  directed,  this  part  of  the  water-courses  must  be  well  grouted  after  the  stones  are  placed. 

The  culvert  for  passing  the  water  of  the  "  Ten  Mile  Creek  "  is  to  be  lengthened  about 
70  feet,  and  will  be  of  a  like  class  of  masonry,  laid  in  hydraulic  cement  mortar  as  that  of 
the  present  structure,  which  is  built  upon  a  foundatibn  of  timber  and  plank,  is  10  feet  in 
width  between  the  side  walls  and  hai  a  semi-circular  arch,  the  soffit  of  which,  in  the 
centre,  is  1 1  feet  over  the  floor.  • 

The  foundation  for  the  extension,  if  the  nature  of  the  bottom  admits,  will  be  formed 
in  a  similar  manner,  the  wings  made  of  a  like  form  and  extent,  and  the  whole  of  the  work 
carried  out,  executed  and  fijushed  in  a  way  equal,  at  least,  to  that  of  the  existing  culvert ; 
the  price  tendered  for  masonry  to  include  centers. 

In  case  it  should  be  found  necessary,  the  contractor  must  provide  and  drive  a 
sufficient  number  of  bearing  piles  to  carry  the  structure,  or  a  foundation  may  be  formed 
of  concrete ;  but  in  either  case  the  floor  will  consist  of  timber  and  plank  ;  and  two  courses 
of  three-inch  sheet  piles  of  such  depth  as  may  be  required  must  be  put  in  across  the 
foundation — one  at  the  upper  end  of  the  side  walls,  and  another  at  the  outer  end  of  the  wings. 

The  trenches  cut  for  the  sheet  piles  must  be  properly  filled  with  a  good  descrip^n 
of  puddle. 

It  is  to  be  clearly  and  distinctly  understood  that  all  the  works  connected  with  the 
formation  of  the  canal  and  its  embankments,  construction  of  locks  and  weirs,  as  well  as 
all  those  connected  with  the  new  line  for  the  diversion  of  the  railway,  embraced  in  this 
section  (12),  must  all  be  conducted  and  carried  on  in  such  a  manner  as  not  to  interfere 
in  any  way  or  shape  with  the  working  of  itbe  present  line  of  the  Great  Western  Railway, 
as  the  contractor  will  be  held  strictly  and  legally  liable  to  the  proprietors  of  the  railway,  ^ 
the  public  or  individuals,  for  any  damage,  loss,  accident,  or  detention  which  may  be 
sustained  through  his  acts,  whether  the  same  arise  from  oversight,  neglect,  or  from  a  desire 
to  proceed  with  the  works  expeditiously,  or  from  any  other  act  or  cause  whatever. 

The  contractor  must  construct  dams  wherever  it  may  be  necessary  to  keep  oat  water 
during  freshets^  or  to  guard  against  leakage,  springs  or  surface  drainage. 
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The  cost  of  all  sncb  dam^i,  together  with  the  expense  of  pninping,  bailing,  removing 
io8  and  snow,  and  evcrj  contingency  directly  or  indirectly  connected  with  unwatering 
tbe  lock,  weir  and  culvert  piis  and  all  other  portions  of  the  works  during  their  progress, 
snd  np  to  the  full  completion  of  the  whole,  and  the  satisfactory  removal  of  all  coHer 
dams  and  other  temporary  works,  must  be  stated  in  the  bulk  snms  stated  in  the  tender 
ibr  unwatering  the  works. 

Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplatod 

arrangement  and  general  mode  of  construction,  but  detailed 
Torking  drawings,  arranged,  modified  and  adapted  to  each  lock  and  weir  foundation,  for 
the  tunnt;!,  and  all  such  other  parts  of  the  structures  as  may  be  required,  will  be 
furnished  as  the  works  proceed. 

Materials,  Service  Ground,  &c. — ^The  contractor  must  provide,  at  his  own  cost 

and  expense,  all  the  service  ground  that  may 
be  required  for  temporary  roads,  or  for  the  placing  or  preparing  of  materials,  beyond  the 
land  that  may  be  acquitted  for  canal  purposes  by  the  Departn)ent  of  Public  Works.  H# 
mast  abo  provide,  furnish  and  deliver,  at  his  own  cost,  all  necessary  materials,  and 
procare  all  plant,  tools,  implements,  derricks,  machinery,  and  labor,  and  everything  necca- 
wiy  for  the  satisfactory  execution  and  completion  of  the  work  (embraced  in  the  section 
liiotted  to  him)  as  contemplated  in  this  specification. 

All  ^ihe  materials  must  be  of  the  best  class  of  their  respective  kinds  ]  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  pui-chaiie, 
deliTeiy,  workmanship,  and  every  contingency  connected  with  the  due  prosoculion  of  the 
York  as  hei'ein  described,  and  the  instructions  of  tho  engineer  in  charge. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  civse  of  firms — except  there  are  attached  the  actual  signature,  the 
oatore  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  due  fulfilment  of  the  contract,  satisfactory  pecnrity  will  be  requit-ed  on  real 
estate,  or  by  a  deposit  of  money,  public  cr  municipal  securities,  or  bank  stocks,  to  an 
^nioant  oifive  per  cerU.  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work.  * 

To  each  tender  mnst  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  i^esidents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
these  conditions,  as  well  as  the  due  peiformance  of  the  works  embraced  in  the  contract 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whoes 
^Tendei*"  has  IxMsn  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with 
inrach  a  toanneras  to  fully  satisfy  the  Department  of  Public  Works  that  the  wholo  of 
^  works  embraced  in  the  contract  can  be  fully  oompleted  on  or  beforo  the  1st  day  of 
May,  1877. 

JOHN  PAGE, 

ChU/  Engineer  of  Pvblic  W&rJk8 
Ottawa,  22nd  May,  1875. 


APPENDIX   No.    9. 


WELLAND  CANAL 


<«~4v-*- 


SPECIFICATION  of  the   Work  to  he  done  on  SECTION 

No.  FIFTEEN  of  ihe  Enlargement 


This  section  is  about  2,050  fee^i  in  length,  and  is  situated  to  the  eastwards  of 
Thorold  Yiliage,  chieflj  in  the  ravine  formed  by  the  head  waters  of  the  *'  Ten  Mile 
Creek/'  and  extends  southwards,  from  near  Brown's  Cement  Kilns,  to  a  point  200  feet 
south  of  the  crossing  of  what  is  known  as  Hoover's  Hoad. 

It  includes  the  formation  of  the  canal  for  the  whole  distance  above  stated,  the 
excavation  of  lock-pits,  foundations  for  weirs,  cuts  for  raceways,  and  a  water-course 
for  the  *'  Ten  Mile  Creek  ;"  also,  all  the  excavation  necessary  to  admit  of  the  track  of 
the  Welland  Railway  being  moved  120  feet  to  the  westwards  of  its  present  line. 

It  also  embraces  the  construction  of  two  lift  locks  (gates  excepted),  two  regulating 
weirs,  bridge  abutments,  and  such  other  structures  as  are  hereinafter  described,  or  the 
contractor  may  be  called  upon  to  execute. 

The  centre  line  of  the  canal,  and  the  position  of  the  several  structures  will 
correspond  nearly  with  those  represented  on  the  general  plan  exhibited  ;  but  the  Depart- 
ment of  Public  Works  reserves  to  itself  the  right  of  changing  the  whole,  or  any  part  of 
the  line,  as  much  as  one  hundred  feet  either  to  the  right  or  left  of  the  line  at  present 
marked  out  on  the  ground,  and  of  altering  the  position  of  all  or  any  of  the  structures 
three  hundred  feet  either  to  the  north  or  south  of  tliat  indicated  on  the  plan.  Such 
changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either  before  the  works 
are  commenced  or  during  their  progress,  without  giving  cause  for  any  increase  or  diminu- 
tion in  the  prices  tendered  for  the  respective  items  of  work. 

The  canal  is  to  be  made  from  100  feet  to  160  feet  in  width,  of  the  full  depth  of  15 
feet  throughout  below  the  assumed  water  line.  In  earth  or  clay-cutting,  the  side  slopes 
are,  for  the  most  part,  to  be  made  1^  horizontal  to  1  vertical ;  and  in  rock-cutting  are  to 
have  an  inclination  of  3  inches  to  the  foot  rise.      All  angular  and  projecting  points  of 
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rock  on  the  sides  of  tbe  cut  are  to  be  broken  off;  and  tde  side  slopes,  in  both  rock  and 
€arth  excavation,  must  be  dressed  fair  and  uniform,  corresponding  to  the  lines  marked  out 
bj  the  officer  in  charge. 

If  the  rock,  which  forms  the  bottom  of  the  roaches,  be  of  an  open  and  porous 
Bstue,  or  have  numerous  rents  or  fissures  in  it,  such  as  would  allow  the  water  to  escape, 
it  maj  be  found  necessary  to  increase  the  depth  from  18  to  24  inches,  in  order  to  put  in 
a  lining  of  clay  ;  otherwise,  if  the  openings  between  the  ledges  of  rock  be  large,  but  not 
namerous,  the  bottom  will  be  kept  at  its  pro[>er  depth,  and  the  openings  well  cleared  out, 
and  snbaequently  filled  with  conci*ete* 

A  towing  path  is  to  be  formed  on  both  sides  of  the  canal  at  the  height  of  4  feet 
orer  the  water  line,  and  made  15  feet  wide  on  top,  with  an  inclination  longitudinally  not 
exceeding  one  in  fifteen,  or  such  other  grade  as  may  be  directed. 

On  the  west  side  of  the  canal,  the  bank  formed  for  this  purpose,  as  well  as  the 
tfflbankments  in  rear  of  the  lock  walls  (on  both  sides),  and  at  the  regulating  weirs,  iScc., 
must  be  made  up  of  the  best  material  that  can  be  obtained  from  the  excavation  on  the 
ewt  side  of  the  ravine,  or,  if  required,  it  must  be  taken  from  any  place  that  may  be 
pmnted  out  in  the  vicinity ;  but  wherever  taken  from,  it  must  be  hauled  on  io  the 
respective  banks  in  carts  or  waggons,  and  laid  on  in  layers  not  exceeding  one  foot  in 
depth  at  a  time ;  and  if  the  work  be  done  at  a  dry  season  of  the  year,  water  mu8t  be 
thrown  over  the  banks  to  assist  in  consolidating  the  material. 

The  seats  of  all  embankments  must  be  fully  cleared  of  all  turf,  muck,  loose  stones  or 
other  objectionable  materials,  and  be  prepared  in  the  manner  required  by  the  officer  in 
charge,  whose  examination  and  approval  must  be  had  and  obtained  before  any  pare  of  an 
embankment  is  commenced. 

Puddle  walls  are  to  be  canied  up  in  such  of  the  embankments  as  the  euginoor  may 
consider  necessary. 

All  the  earth,  clay  and  rock  excavated  on  both  sides  of  the  ravine,  or  at  other  plac«s 
on  the  work,  except  what  is  required  for  the  embankments  above  mentioned  ;  the  making 
Qp  of  road  approaches ;  building  slope  walls,  or  for  other  necessary  purposes,  is  to  be 
deposited  in  such  a  manner  a^  may  be  directed  in  the  valley  of  the  **^  Ten  Mile  Creek,'' 
at  and  beyond  the  north  end  of  the  section,  and  on  the  west  side  of  the  present  line  of 
the  Welland  Railway. 

The  inside  face  of  the  banks  and  raceways  on  this  section  are  to  be  supported  by 
walls  of  a  heavy  and  substantial  class  of  rubble  masonry,  carried  iip  from  one  foot  below 
the  bottom  of  the  canal  or  bottom  of  the  raceway,  in  clay  excavation,  and  from  the 
mrfaoe  of  the  rock  in  rock-cutting. 

Along  the  inner  side  of  the  western  bank  the  walls,  for  the  most  part,  will  be  of  a 
hke  height  as  the  towing  path,  be  2^^  feet  wide  on  top  and  have  a  batter  of  2  inches  or 
more  to  the  foot  on  the  front  side,  and  on  the  rear  side  increase  at  the  rate  of  3  inches  to 
the  foot  for  the  first  four  feet  from  the  top,  thence  downwards  they  are  to  hb  plumb. 

Retaining  walls  of  like  dimensions  are  to  be  built  alongside  of  the  raceway 
where  formed  by  an  embankment ;  and  at  other  places  on  the  east  side  of  the  reaches,. 
^,  a  heavy  slope  wall  will  be  laid  at  such  an  angle  as  may  be  directed. 

The  whole  of  the  retaining  and  slope  walls  must  be  built  of  souud,  durable, 
flat  and  welUshai>ed  stones,  not  less  than  6  inches  thick,  and  two    feet    or    more    iu 
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length,  wiih  at  least  3  feet  arcA  of  bed,  laid  so  as  to  form  proper  bond  over  and 
with  each  other  in  both  front  and  rear;  the  faces  of  the  stones  must  be  hammered 
or  scabbled  to  a  line  corresponding  to  the  position  tiiey  are  to  occupy  in  the  woik. 

ITeadei-s,  not  mere  than  7  feet  apart,  and  at  least  3  feet  depth  of  bed,  arc  to 
be  placed  in  each  course  ;  and  the  coping  stones  must  be  2^  feet  wide,  and  in  pieces 
at  least  9  inches  thick,  not  less  than  3  feet  long. 

In  rear  of  each  of  these  walls,  a  space  of  al)ont  15  inches  in  width  is  to  be 
made  up  with  small  stone  or  quarry  waste,  well  rammed. 

Any  stone  that  may  be  taken  out  of  the  rock  excavation,  suitable  for  these 
walls,  cun  be  laid  aside  for  that  purpose  by  the  contractor,  who  must  otherwiae 
pro\ide  for  the  whole  or  any  quantity  that  may  be  required. 

Along  by  the  foot  of  the  outside  slope  of  the  western  bank  of  the  canal,  an 
open  channel  will  be  formed  for  pa.ssing  the  waters  of  the  "Ten  Mile  Creek"  to  the 
lower  part  of  the  valley.  It  will,  generally,  he  12  feet  in  width  and  0  feet  in 
^eptb,  made  to  a  like  inclination  as  the  track  of  the  Welland  Railway.  The  sides 
and  bottom  of  about  one  half  of  this  channel  are  to  be  formed  of  rubble  masonry, 
either  laid  dry  or  in  cement  mortar,  as  amy  be  required. 


As  previously  stated,  the  Welland  Kailway  is  to  be  moved  120  feet  to  the 
wards  ;  to  accomplish  this  the  western  bank  of  tl^e  ravine  must  be  removed  to  the  fuQ 
extent  represented  on  the  general  plan,  so  that  between  the  point  where  the  change  of 
line  commences  to  where  it  terminates,  the  grade  will  be  the  samo  throughout  ah  it  is  at 
the  present. 

The  road  bed  of  the  new  part  of  this  line  must  be  properly  graded,  and  the  rock  part 
of  it  lowered  to  admit  of  a  suliicient  depth  of  ballast  being  put  on.  All  such  ditches  and 
drains  must  be  cut  and  formed,  as  may  l>e  necessary  to  carry  off  the  surface  water. 

• 

This  work  must  be  proceeded  with  at  such  a  rate  as  will  enablo  the  necessary  arrange- 
ments to  be  made  for  changing  the  line  of  the  railway  at  the  earli'rst  possiblti  period  after 
the  works  are  commenced ;  nevertheless,  the  operations  miist  be  conducted  in  such  a 
manner  as  not  to  interfera  ia  any  way  or  sha|>e  with  the  traffic,  as  the  contractor  will 
be  held  strictly  and  legally  liable  to  the  proprietors  of  the  railway,  the  public,  or  indivi- 
duals, for  any  accident,  damage,  loss  or  detention  which  may  bo  sustained  through  his 
acts,  whether  the  same  arises  from  oversight,  neglect,  or  from  a  desire  to  proceed  with 
the  works  i-apidly,  or  from  any  other  act  or  cause  whatever. 

Locks. — ^The  locks  are  to  be  270  feet  in  length  between  the  gate  quoins  and  45  feei 
in  width  between  the  side  walls  at  the  level  of  the  lower  reach.     They  are 
to  be  constructed  of  di*essed  stone  masonry,  laid  throughout  in  hydraulic  cement  mortar, 
and  placed  on  foundations  prepared  as  hereinafter  described. 

The  pits  excavated  for  them  are  to  be  made  of  suitable  dimensions  to  admit  the  side 
and  wing  walls,  and  to  correspond  with  such  lines  as  will  be  marked  out  on  the  git>tuul 
by  tke  officer  in  charge. 

In  ixx^k  the  sides  of  the  cut  are  to  be  made  per|)endicular,  and  a  siMice  of  one  foci 
left  in  rear  of  the  walls  for  concrete ;  and  in  clay-cutting  such  slopes  are  to  be  for oied  as 
may  be  required  for  stability. 

The  bottom  mnst  in  all  cases  be  trimmed  smooth  and  level,  at  a  proper  haight  lo 
fAve  a  fair  and  uniform  bearing  to  the  foundation  timbers  or  base  oi  the  walls. 
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The  material  excavated  from  the  lock  pita,  unless  otherwise  directed,  must  he  spoiled 
ai  the  north-west  end  of  the  section  in  like  manner  as  that  described  to  be  taken  from 
the  roaches,  adjoining  banks  and  other  portions  of  the  works. 

If  solid  and  suitable  rock,  in  thick  layers,  is  found  at  the  pmper  level,  at  the  place 
where  a  lock  is  to  be  built,  the  walla  will  be  commenced  upon  it  without  an  artifiuial 
foundation  ;  but  if  the  rock  be  unsoand,  the  fissures  in  it  numerous,  the  strata  thin  or 
irregular,  a  floor  of  pine  timlier,  covered  with  3-inch  plank,  will  be  laid  at  a  height  to 
form  a  l)earing  surface  for  the  walls,  and  a  similar  course  will  be  adopted  where  the 
ibondation  is  of  earth  or  claj. 

Foundation  Timbers — to  be  of  pine  timber,  12  inches  square,  of  the  full  length  to 

reach  across  the  chamber  and  space  to  be  occupied  hy  the 
walls  on  both  sides  ;  but  occasionally  two  timbers  may  be  used  to  make  up  this  distance, 
one  of  which  must,  however,  extend  from  the.  rear  line  of  one  wall  across  the  chamber 
to  18  inches  under  the  front  edge  of  tke  wall  on  the  opposite  side. 

When  on  clay  they  are  to  be  laid  G  inches  apart  through  the  chamber,  above  the 
npper  mitre  sill,  and  at  the  lower  end  of  the  lock  ;  and  must  rest  uniformly  throughout 
their  entire  lengih  on  the  bottom,  and  on  mud  sills  )>laced  under  the  walls.  The  spaces 
between  them  must,  immediately  after  they  are  satisfactorily  laid,  be  well  filled  with  the 
best  dcscnption  of  puddle,  well  cut  and  rammeil  ;  and  their  tops  must  be  dubbod  to  an 
nniform  surface  to  afiord  a  fair  bearing  for  the  planking.  The  timbers,  before  being  laid, 
must  be  counterhewn,  if  so  directed. 

Mud  8ill8. — Two  ranges  of  mud  sills  nre  to  placed  longitudinally  under  each  of  the 

side  walls.  They  are  to  be  of  pine  timber,  12  inches  square,  arranged 
in  trenches  cut  for  their  reception,  and  laid  so  that  their  tops  shall  be  on  the  same  level 
as  other  parts  of  the  foundation.  The  spaces  alongside  of  tliem  must  be  well  tillefl  with 
paddle,  and  also  a  spjice  of  4  inches  between  the  ends  of  the  respective  pieces  ;  they  nre 
not  to  pass  through  tlie  sheet  piles,  but  must  be  left  C  inches  short  on  each  side,  which 
•pace  is  to  be  filled  with  puddle. 

MiT&E  Sill  Platforms — to  be  14  feet  in  width,  made  up  of  timbers  12  inches 

square,  and  of  a  length  to  reach  from  rear  to  rear  of  the 
walls,  all  of  which  must  bo  counterhewn,  and  well  jointed  with  a  plane,  so  as  to  make 
water-tight  jointa  for  their  entire  length  and  depth.  They  are  to  be  secured  by  five 
wrought  iron  screw-bolts  {\^  inches  diameter)  passing  horizontally  through  the  platform  > 

Both  ends  of  each  of  the  three  middle  bolts  must  have  double  nuts  and  washeis,  in 
order  to  form  a  connection  with  shackle-bohs  pnssing  through,  and  secured  to  anchor 
timbers  laid  at  the  bottom  of  the  sheet  pile  trenches,  or  to  a  block  of  nuisoiuy  built  for 
that  purpose. 

The  joints  throughout  must  be  well  caulked  wi'.h  at  Icist  two  threads  of  oakum, 
and  every  precavitioii  adopted  to  render  the  whole  water-tight. 

Puddle  Trenches,  <fcc. — Five  trenches  are  to  be  cut  across  the  foundation  for  the 

reception  of  sheet  piles,  nunieJy  :  One  at  the  u})por  side, 
another  at  the  lower  side  of  each  of  the  mitre  sill  platforms,  and  one  at  the  lower  end  of 
the  lock.  They  are  to  be  sunk  5  feet  below  the  foundaUon  timbers,  and  are  nob  to 
exceed  2J  feet  in  width.  One  side  of  each  trench  must  be  cut  i>lumb  and  smooth,  so  a^; 
to  afford  an  even  V»earing  to  the  piles  for  their  entire  depth. 

After  the  anchor  wnlls  are  built,  or  anchor  timbei-s  arranged,  and  the  piles  placed, 
the  trenches  must  be  well  filled  v/ith  puddle  to  the  height  of  the  adjoining  ground. 
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Tlie  puddle  must,  in  all  cases,  be  made  of  the  best  materials  for  that  purpose  which 
can  be  obtained  in  that  vicinity  ;  cut,  mixed,  prepared  aud  laid  as  directed  by  the  officer 
in  charge. 

Sheet  Piles — to  be  of  4-inch  pine  plank,  placed  close  vertically,  generally,  6  feet 

long  ;  they  are  to  be  jointed  with  a  plane,  and  the  edge  of  each  plank 
chamfered  on  the  side  next  the  trench.  When  placed,  they  are  to  be  fastened,  to  the 
platform  timber  with  8-inch  pressed  spikes,  two  through  the  top  of  each  plank. 

Floorinq — to  consist  of  two  courses  of  pine  plank  ;  the  first,  3  inches  in  thickness, 
is  to  extend  over  the  whole  area  of  the  foundation ;  and  the  second 
course,  2  inches  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber  and  at  both, 
ends  of  the  lock.  They  are  all  to  be  jointed  with  a  plane,  and  when  being  laid  most  be 
driven  up  with  wedges  to  water-tight  joints ;  every  3  feet  in  width  of  planking  in  both 
courses  must  break  joints  at  least  4  feet ;  and  the  upper  course  must  in  all  cases  break 
joints  both  lengthwise  and  transversely  with  the  one  underneath. 

The  lower  course  to  be  fastened  with  white  oak  treenails,  9  inches  long  and  1^  inches 
<liamet6r,  two  in  each  end  of  a  plank,  and  on  alternate  sides  at  every  crossing  of  a  timber ; 
it  must  be  dubbed  to  an  uniform  surface  before  the  second  course  is  laid — the  latter  to  be 
fastened  with  pressed  spike3,  two  at  each  end  of  a  plank,  and  one  at  each  crossing  of  a 
timber  on  alternate  sides  of  the  plank. 

Mitre  Sills — to  be  of  the  best  description  of  white  oak  timber,  properly  squared 

and  dressed  with  a  plane.     They  are  to  be  framed,  mortised,  tenonned 
and  secured  in  the  manner  shown  on  a  detailed  plan,  to  be  furnished. 

The  main  sills  are  to  be  49  feet  long,  let  2  feet  into  the  wall  at  each  end ;  they,  as 
well  as  the  braces,  must  be  of  a  size  to  stand  19x16  inches  when  dressed.  The  mitre 
sills  are  to  be  19  x  19  inches — checked  3  inches  into  the  platform  timbers,  and  are  to  be 
tenonned  into  each  other  at  the  mitre,  and  at  the  toe  tenonned  and  boxed  into  the  main, 
sill.  A  check,  3  inches  deep,  is  to  be  cut  in  the  lower  edge  of  the  mitro  sills,  to  receive 
the  ends  of  the  first  course  of  planking. 

Before  they  are  put  together,  all  the  mortises,  tenons,  and  joints  must  be  well  coated 
with  white  lead  ;  and  when  about  to  be  placed  in  their  berths,  a  strip  of  canvas,  well 
saturated  in  boiling  tar,  is  to  be  placed  in  the  check  formed  in  the  platform,  into  which 
the  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  ii*on,  3^  inches 
wide  and  five-eighths  (f)  cf  an  inch  thick,  let  in  flush,  fastened  with  bolts,  and  amiiged 
as  shown  on  plan.  The  holes  through  them  must  be  punched  so  as  to  retain  the  full 
strength  of  the  iron  ;  the  bolts  are  to  be  2  feet  4  inches  long,  one  inch  and  a  half  (1^") 
diameter,  have  upset  heads,  and  be  well  ragged  at  the  point. 

Where  the  foundation  is  rock,  the  mitre  sill  platforms  will  be  made  as*  above  des- 
cribed —  laid  in  a  full  bed  of  mortar,  and  secured  to  the  rock  with  fox  and  key-bolts^  and 
at  the  outer  edge  on  both  sides  will  be  connected  with  a  stop-water  timber  let  ipto  the 
rock. 

Stop- Waters. — ^Where  the  rock  und8i*neath  is  sound,  instead  of  sheet  piles  at  tho 

upper  and  lower  sides  of  the  mitre  sill  platform,  checks  are  to  be  ca^ 
in  the  rock  4  inches  or  more  in  depth  and  1 2  inches  wide,  extending  across  the  whole 
width  of  the  foundation,  to  each  of  which  must  be  fitted  a  timber  12  inches  wide,  and  oF 
sufiicient  height  to  form  a  close  joint  with  the  outer  timbers  of  the  platform. 
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Before  a  stop-water  is  placed  in  its  berth,  a  piece  of  duck  or  canvas,  well  saturated 
with  white  lead,  must  be  laid  for  the  fall  length  and  width  of  the  check  ;  the  upper 
timber  mast  also  be  embedded  in  white  lead,  and  the  whole  secured  to  the  rock  with  lor 
and  key-bolts,  1^  inches  diameter,  placed  not  more  than  10  feet  apart. 

Stop-waters,  similar  to  those  above  described,  are  to  be  placed  at  the  upper  sides  of 
the  recesses  of  the  locks  where  the  foundation  is  rock. 

In  other  parts  of  the  recesses  than  those  occupied  by  the  platforms,  thsre  are  to  bo 
timbers,  12  inches  square,  laid  G  inches  apart ;  also  for  a  distance  of  12  feet  below  tLo 
lower  side  of  the  platform  and  to  the  upper  end  of  the  wing  walls,  at  the  head  of  the  lock. 

These  timbers  are  to  be  laid  level,  scribed  to  the  rock  undemeath,  or  laid  on  a  bed 
of  fine  concrete,  as  the  case  may  require,  and  each  one  of  them  fastened  by  means  of  two 
fox-wedged  bolts,  1^  inches  diameter,  passing  at  least  9  inches  into  the  rock. 

The  spaces  between  them  are  afterwards  to  be  filled  with  concrete,  and  their  upper 
sides  dabbed  to  a  fair  surface  for  the  planking. 

Where  it  is  necessary  to  lay  timber  in  the  chamber  of  a  lock,  on  a  rock  foundation, 
they  are  to  be  placed  12  inches  apart,  and  the  spaces  between  them,  filljed  with  concrete. 

Masonbt. — The  locks  on  this  section  are  each  to  be  14  feet  lift,  and  the  side  walls 
carried  up  to  two  feet  over  the  surface  water  level  of  the  upper  reach, 
vith  which  they  are  connected,  or  to  a  height  of  29  feet.  The  chamber  walls  are  to  be 
10  feet  wide  at  bottom,  with  counterfoi-ts  in  rear,  6  feet  long  in  line  of  wall,  and  3  feet 
projection,  placed  not  more  than  1 2  feet  apart*-the  recesses  are  to  be  2  feet  8  inches  deep 
aJt  top,  and  the  walls  1 1  feet  wide  at  bottom. 

The  face  of  the  chamber  and  wings  are,  throughout,  to  have  a  batter  of  one  in  twenty- 
J<ntr;  but  the  recess  walls  are  to  be  carried  up  plumb  on  both  front  and  i*ear,  except  for 
a  distance  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  plumb  to  within  5  ieet  of 
the  top  ;  thence  batter  to  the  rear  line  of  the  coping  ;  and  the  counterforts  will  terminate 
vithin  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  locks  must  be  built  of  approved,  sound  and  durable  stones ; 
those  which  form  the  face  work  must  be  free  from  drys,  seams,  or  other  defects,  and  must 
be  at  least  equal  in  every  respect  to  the  best  class  of  stones  used  in  the  existing  locks. 

The  face  stones  must  be  of  an  uniform  texture  and  colour,  and  laid  in  regular  courses  ; 
theasblar  work  may  vary  from  12  to  30  inches  in  height — the  thickest  courses  invariably 
to  he  placed  at  the  bottom,  and  diminish  upwards  in  regular  succession  to  the  course 
onder  the  coping  ;  but  when  a  course  of  cut  stone  exceeds  18  inches  in  height,  the  face  of 
the  chamber  may  be  made  of  two  courses  of  stones  of  equal  height. 

From  the  lower  end  of  a  lock  to  6  ieet  above  the  recess  quoins,  and  from  the  head 
to  13  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laid 
so  that  the  beds  and  end  joints  shall  not  exceed  y\  of  an  inch. 

The  chamber  walls  between  the  points  above  mentioned  are  to  be  faced  with  a  good 
description  of  coursed,  boucharded  work  (coping  excepted),  laid  so  that  the  beds  and  end 
joints  shall  not  exceed  |  of  an  inch. 
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Cut  Stone — to  be  neatly  dressed  and  boucharded  ;  made  square,  bevelled  or  other 

wise  suited  to  the  positions  thejr  are  to  occupy  in  the  work.  Their 
anises  must  be  kept  good,  their  upper  and  lower  beds- made  parallel,  and  their  end  joints 
in  all  cases  kept  full  for  at  loast  two- thirds  the  depth  of  their  beds. 

The  back  part  of  the  stones  must  be  hammered  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall  and  not  less  than  2  and  3  feet  df'pth  of  bed  on  the  alternate  courses. 
In  each  coni*se  must  be  headers  of  at  least  two  feet  length  of  face  and  4^  feet  depth  of 
bed,  placed  not  mora  than  eleven  (11)  feet  apart  fram  centre  to  centre.  The  headers  in 
each  course  are  to  be  arranged  as  nearly  as  possible  midway  between  those  in  the  course 
immediately  below. 

No  two  vertical  joints  in  adjoining  courses  are  to  be  nearer  each  other  than  12 
inches,  and  care  must  be  taken  that  the  bond,  in  rear  of  the  face  stone,  is  also  properly 
formed  throughout 

When  the  face  stones  are  over  24  hiches  in  height,  the  depth  of  bed  of  the  stretchers, 
in  the  alternate  courses,  must  be  at  least  1^  times  their  height  and  the  hcadei-s  2^  limes 
their  height ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  §  the  length  of  its 
face. 

IIOLLOW  Quoins — to  be  alternately  headers  and  stretchers,  the  former  at  least  4J^  feet 

face  and  5J  feet  depth  of  bed  ;  the  latter  5^  feet  face  and  4j  feet 
bed.  The  headers  are  to  be  checked  so  as  to  bond  .at  least  one  foot  over  the  face  stones  of  the 
recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually  increasing  downwards 
at  a  rate  corresponiHng  to  the  batter  of  the  wall ;  the  hollow  to  be  dressed  out  true  and 
smooth  to  a  radius  of  8  inches,  from  which  the  heel  is  to  run  off  obliquely  to  the  line  of 
the  wall.  Patterns  for  thu  hollow  quoins  will  be  furnished  by  the  engineer,  after  the 
contractor  has  given  the  height  of  the  courses  he  intends  to  use. 

Recess  Quoins — to  be  also  4  J  by  5. J  feet,  and  5 J   by   4^  feet,  laid  alternately 

out-bond  and  in-bond,  bevelled,  as  shown  on  plan  ;  the  headers  to 
be  checked  so  as  to  make  return-bond  witii  the  ashlar  of  the  recess. 

Chain  Wells  and  Man-holes. — There  are  to  be  eight  chain-wells  in  the  positions 

indicated  on  the  plan  ;  each  well  will  be  2  feet 
square  inside ;  and  the  man-holes  from  them  to  the  front  of  the  lock-wa.ls  ai*e  to  be 
made  at  the  angles  and  widths  to  permit  the  play  of  the  chains,  and  of  such  height  as  the 
engineer  may  direct. 

The  sills  and  lintels  to  be  of  stone,  suflSciently  large  to  reach  across  the  opening  and 
one  foot  on  eacli  side  ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to  prevent 
the  chain  when  slack  lodging  in  the  uiaa-holes ;  sheaves  for  the  drag  chains  are  to  be 
inserted  and  secured  near  the  upper  inner  angles  of  the  man-liolea.  The  face  stones  of 
the  wells  and  man-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face 
walls  of  the  reces.s,  and  are  to  be  proiierly  bonded  over  and  with  each  other  at  the  angles. 

Coursed'  Work — for  the  face  of  the  chamber  walls   may  be  9  inches  high  and 

upwards  ;  but  a  course  once  commenced  must  be  continued  the 
same  height  throughout,  and  in  no  case  will  more  than  two  courses  l>e  allowed  to  make 
tip  the  height  of  one  course  of  cut  stone.  They  must  be  at  least  20  and  30  inches  depth 
of  bed  in  the  alternate  courses,  and  have  not  less  than  2  feet  length  of  face  in  line  of  wail. 
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In  efwy  course  there  are  to  be  headers  of  at  least  20  inch'M  length  of  face  and  4  feet 
Iflfith  of  bed,  placed  not  more  than  12  feet  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headers  and  stretchers  must  be  at  least  two-thirds 
die  length  of  their  face. 

The  face  of  the  stones  must  be  dressed  to  the  batter  of  the  wall,  boucharded,  and  the 
anises  kept  good.  The  upper  and  lower  beds  roust  be  made  parallel  for  their  entire 
depth,  and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole 
to  be  Pressed  so  that  the  horizontal  and  vertical  joints  of  the  stones,  when  in  place,  shall 
not  exceed  |  of  an  inch. 

Backing — to  consist  generally  of  lai'ge  well-nhaped  stones,  not  less  than  6  inches  in 

thickness,  and  4  feet  ai-ea  of  bed,  laid  level  in  full  mortar  beds,  snd 

properlj  bonded  throughout  the  wall ;  where  the  depth  of  the  face  stone  equals  or  exceeds 

12  inches,  two  thicknesses  ot  backing  may  be  used,  pi-ovided  their  joint  depth  does  not 

ooeed  that  of  th^  facewurk. 

The  lower  beds,  if  necessary,  must  be  picked  ofiT  so  as  to  insure  an  uniform  and  equal 
bnring  on  the  coui-se  below  ;  no  pinning  will  be  permitted. 

The  edges  of  all  thin  wedge-shaped  stones  must  be  broken  off  so  as  to  be  at  least  6 
UKJies  thick  ;  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stone,  it 
must  be  still  further  reduced.  After  this  has  been  done,  the  stone  laid,  and  the  vertical 
jwnts  properly  grouted  up,  the  oblique  portion  may  bo  brought  to  a  level  for  the  next 
«mi8e. 

The  backing  stones  must  in  all  cases  l)0  laid  on  their  broadest  beds,  and  the  stoue 
against  a  face  holder  must  occasionally  extend  to  the  rear  line  of  the  wall. 

Copixo  Stones — of  the  chamber  recesse?»  and  wing  walls,  are  to  be  4  feet  wide  on 

top,  increasing  in  width  downwards  to  the  frost  batter  in  the 
rear,  and  to  the  face  batter  of  the  walls  ;  except  in  the  recesses,  where  the  fiice  will  be 
{^umb.  They  are  to  be  at  least  15  inches  in  height  of  course  and  nob  less  than  4  feet 
long  in  line  of  wall 

Copincj  of  a  like  height,  but  for  the  most  part  in  larsjer  pieces  will  extend  over  the 
bnttresses,  for  the  chain- wells,  for  the  arrangement  of  which,  as  well  as  for  the  quoins,  a 
detailed  plan  will  be  furnished. 

Tlie  hollow  quoin  coping,  must,  however,  l»e  at  least  G^  feet  square  on  top  and  two 
ftet  depth  of  bed. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full ;  the  upper  bod  and  face 
Mitly  dressed,  and  the  inner  top  arris  rounded  off  to  a  iiidius  of  3  iiiciies.  The  whole 
to  be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 

A  dowel,  4  inches  long,  of  IJ-inch  iron,  to  be  inserted  in  every  joint  15  inches 
back  from  the  face,  ai.d  G  inches  from  the  top. 

Breast  Wall — will  be  carried  up  to  within  G  inches  of  the  bottom  of  the  npper 

reach,  unconnfcted  with  the  side  walls  of  the  lock;  it  will  be  7 
feet  wide  at  bottom^  3  feet  on  top,  built  of  coursed  rubble  masonrj^,  and  covered  with 
lutable  coping. 
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When  locks  are  wholly  or  in  part  ia  rock  cutting,  the  simce  between  the  back  of  the 
walls  and  rock  must  be  made  up  of  concrete,  well  mixed  and  pounded,  and  carried  up 
simultaneously  with  the  walls. 

Concrete — where  used,  must  consist  of  an  approved  quality  of  stone,  broken  to 
cubes  of  1^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement  and 
clean,  sharp  sand  in  such  proportions  as  may  be  required. 

Mortar. — The  whole  masonry  of  the  locks  must  be  laid  in  mortar  made  of  the  best 
hydraulic  cement,  mixed  with  clean,  large-grained,  sharp  sand,  generally 
in  the  proportion  of  two  of  sand  to  one  of  cement ;  or  such  other  proportions  as  may  be 
•directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  used, 
must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings,  provided  by 
the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate 
use,  and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  in 
charge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  1^  of  clean,  sharp  sand  to  one  of  cement,  and  adding  as 
much  water  as  may  be  required  to  make  the  whole  run  freely  when  properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  neces-iary,  must  be 
washed. 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
materials  and  both  the  face  stones  and  backing  mnst  be  well  washed  if  clay  or  other  soil 
adheres  to  them ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  be 
moistened  with  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  them  are  allowed  to  remain  in  an  unfinished  state 
over  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thoroughly  protect 
them  from  the  action  of  frost. 

Order  of  Building. — The  wails  are  to  bo  carried  up  in  such  a  manner  as  not  to 

have  more  than  two  unfinished  courses  at  one  time,  and  so 
that  one  wall  shall  not  be  caiTied  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  m  the 
work  before  they  are  brought  on  to  the  walls ;  and  all  the  vertical  joints  of  one  coarse 
are  to  be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  Rtone 
must  be  provided  by  the  contractor ;  and  every  precaution  adopted  to  guard  against 
disturbing  the  stones  after  they  are  laid. 

iPODDLE  Bed — ^in  rear  of  the  lock  walls  to  be  3  feet  in  width,  carried  the  entire 

height  j  it  must  be  made  of  the  best  description  of  material  that  can 
be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden  a.iid 
pounded,  and  everything  done  to  render  the  whole  impervious  to  water.  Puddle  beds 
where  required  at  other  places  are  to  be  made  in  a  similar  way,  and  of  such  dimenedouB 
as  may  be  directed. 
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The  embankments  at  back  of  the  walls,  made  up  in  the  manner  already  described, 
ve  to  be  25  feet  in  width,  and  have  a  declivity  of  6  inches  outwards  from  the  lock. 

« 

RuBBLS  Wali£ — forming  the  extension  of  the  wings  at  the  head  and  foot  of  the 

locks  must  be  formed  of  a  large  class  oC  sound,  well-shaped,  durable 
stones,  properly  bonded  over  with  each  other,  and  laid  in  cement  mortar  for  such  a  distance 
xielow  the  lock  as  may  be  directed. 

These  walls  are  to  be  built  to  such  lines  as  will  form  a  suitable  connection  between 
tiie  locks  and  retaining  walls,  or  the  slope  walls  as  the  case  may  6o  ;  and  the  face  of  the 
stones  are  to  be  hammered  or  scabbled  to  such  batters  or  lines  as  may  be  required  to 
idtpt  them  to  the  positions  they  are  to  occupy  in  the  work. 

At  the  head  of  the  ppper  lock  on  this  section  there  will  be  a  road  crossing,  to 
provide  for  which  walls  in  continuation  of  those  of  the  lock  will  be  built  to  form  bridge 
ibatments  as  shown  on  plan. 

They  will  rest  on  a  foundation  of  timber  and  plank,  and  have  sheet  piles  at  the  toe 
of  the  walls,  and  will  bo  of  a  like  class  of  masonrv  as  described  for  the  chamber  walls  of 
uie  locks,  but  with  certain  modiGcations,  the  details  of  which  will  be  furnished  by  the 

engineer. 

,  In  line  with  the  swing  bridge,  two  abutments  will  be  built  to  receive  the  superstruc- 
tveof  a  fixed  bridge  over  the  raceway  ;  and  also  two  abutments  for  a  fixed  biidge  over 
^  Welland  Railway. 

The  superstructures  of  these  bridges,  also  the  fixtures  and  machinery  required  for 
vorking  the  swing  bridge,  will,  however,  be  made  a  separate  contract ;  but  all  masonry 
•'^quired  for  them  is  to  be  done  by  the  contractor  for  the  locks. 

Regulatiko  Wrirs — arranged  as  indicated  on  the  general  plan,  or  in  such  other 

{)Ositions  as  may  be  I'equired,  are  to  be  constructed  as  herein- 
«fter  described. 

The  space  excavated  for  the  weir  to  be  sufficiently  large  to  admit  the  side  walls,  and 
^  at  least  5  feet  below  the  surface  level  of  the  lower  reach. 

Foundation  to  be  formed  of  pine  timber,  12  inches  square,  laid  12  inches  apart — ^the 
spaces  to  bo  filled  with  a  good  description  of  puddle,  well  beaten  down ;  the  floor  to  be  of 
3-inch  pine  plank,  treenailed  to  the  timbers,  and  a  second  course  of  plank  2  inches  in 
thickness,  is  to  be  laid  between  the  wings  below  the  breast  wall.  There  are  to  be  three 
'langes  of  sheet  piles  across  «the  foundation  ;  one  above,  and  another  below  the  breast  wall, 
and  the  third  at  the  lower  end  of  the  wings. 

The  masonry  of  the  wings  to  be  of  rock  work,  face  stones  to  be  18  inches  and  2  feet 
<lepth  of  bed  in  the  alternate  courses,  with  headers  3^  feet  depth  of  bed,  and  not  more 
than  10  feet  apart  in  every  course,  dressed  and  laid  so  that  the  end  joints  shall  not  exceed 
4  of  an  inch. 

Bbeast  Wall — to  be  of  stone,  2  and  3  feet  depth  of  bed  in  the  alternate  courses, 

with  headers  in  each  course  4^  feet  deep,  and  not  more  than  9  feet 
apart,  all  of  them  dressed  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of 
an  inch.  The  upper  side  to  be  plumb,  dressed  fair  and  smooth  to  receive  the  frame  work 
of  the  sluices,  and  the  lower  side  to  be  rock-faced  work,  laid  to  a  batter  of  about  4  inches 
to  the  foot  rise. 
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Thera  are  to  be  four  shiioe-wajs  through  this  wall,  each  4  feet  wide  and  4  feet  high, 
the  sides  of  which  are  to  be  drensed  smooth — sills  and  lintels  to  be  6  feet  long  each,  and 
the  thickness  of  the  piers  to  be  made  up  of  one  stone  the  full  width  {2  feet). 

Breast  wall  coping  to  be  dretfsed  4  feet  wide  on  top,  increasing  in  width  downwards, 
the  stones  are  to  be  well  dowelled  together.  Wing  coping  to  be  3^  feet  wide,  to  have  the 
beds  and  joints  kept  full  throughout,  and  top  neatly  boucharded. 

Baqking — to  be  of  a  like  class  of  work  as  that  described  for  the  rear  part  of  the 
lock  walls. 

« 

The  whole  of  the  weir  masonrj  must  also  be  laid  in  the  best  hydraulic  cement  mortar, 
mixed  and  prepared  in  the  manner  already  stated. 

Detailed  Plans. — ^The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangement  and  general  mode  of  construction  ;  but  detailed 
working  drawings,  arranged,  modified  and  adapted  to  each  lock  and  weir  foundation,  and 
for  all  such  other  parts  of  the  structures  as  may  be  required,  will  be  furnished  as  the 
work  proceeds. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely, 
"earth  "  and  •*rock,"  the  former  to  embrace  all  kinds  of  material  found  in  the  cutUngsor 
borrowing  pits,  except  aV^olutelj  connected  "  quarry  rock  "  and  boulders  containing  more 
than  one-third  of  a  cubic  yard. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the  materials, 
finishing  up  the  canal  and  bank,  forming  and  grading  towing-path,  and  completing  every- 
thiug  connected  with  the  excavation  of  the  section  in  a  workmanlike  and  saUsfiictoiy 
manner,  agreeably  to  this  specification. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the  whole 
of  that  class,  payments  will  only  be  made  accordins;  to  the  comparative  value  of  the 
work  done  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  l)e  assigned 
and  appoitioned  in  such  a  manner  that  when  the  whole  work  shall  have  been 
completed  and  extended,  the  aggregate  amount  shall  be  the  same  as  when  the  respective 
total  quantities  are  calculated  at  the  prices  stated  in  the  contract. 

Materials,  Service  Ground,  &c. — ^The  contractor  must  provide,  at  his  own  cost 

and  expense,  all  the  service  ground  that  may 
be  required  for  temporary  roads,  or  for  the  placing  or  preparing  of  materials,  beyond  the 
land  that  may  be  acquired  for  canal  purposes  by  the  Departuienb  of  Public  Works.  He 
must  also  provide,  furnish,  and  deliver,  at  hLs  own  cost,  all  necessary  materials,  and 
procure  all  plant,  tools,  implements,  derricks,  machinery  and  laljor  and  everything 
necessary  for  the  satisfactory  execution  and  completion  of  the  woik  (embraced  in  the 
section  allotted  to  him)  as  contemplated  in  this  specification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds  ;  and  the  price* 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmnnship,  and  every  contingency  connected  with  the  due  prosecution  ot  the 
work  as  herein  desciibed  and  the  instructions  of  the  engineer  in  charge. 

The  party  whose  tender  may  be  acce[»ted,  shall  be  subject  to  all  the  clauses  and  con- 
ditions in  regard  to  payments,  retained  percentage,  and  otherwise  of  the  contracts 
generally  entered  into  for  the  construction  and  execution  of  works  under  the  Dominion 
of  Canada  ;  and  to  such  other  special  conditions  as  the  nature  of  the  works  may,  in  the 
opinion  of  the  Minister  of  Public  Works,  seem  to  demand. 
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It  is  to  be  clearly  and  dUtinctlj  understood  that  within  nine  months  after  the  date  at 
trhich  a  contract  shall  have  been  entered  into,  the  whole  of  the  works  connected  with  th# 
removini;.  of  the  west  bank  of  the  ravine,  to  tlie  extent  reqnii*ed  for  changing  the  line  of 
the  Welland  Railway,  must  he  completed. 

That  the  foundation  of  the  locks  shall  be  prepared,  and  at  least  6  feet  in  height  of  the 
lide  wall  masonry  of  each  lock  laid  on  or  before  the  20th  day  of  September,  1874 ;  and 
the  whole  of  the  lock  masonry  shall  be  finished  by  the  20th  day  of  September,  1875  ;  and 
the  entire  work  embraced  in  the  contract  completed  on  or  before  the  Ist  day  of 
December,  1876. 

JOHN  PAGE, 

Chief  Engineer  of  Public  Work»i. 
Ottawa,  16th  December,  1872. 


APPENDIX  No.  10. 


WELLAND  CANAL 


SPECIFICATION  of  wwk  to  he  done  on  SECTION  No.  SIXTEEN 

of  the  Enlargement. 


This  section  extends  from  the  south  termination  of  No.  15  to  within  a  short  distance 
of  where  the  canal  intersects  the  line  of  the  Welland  Railway,  in  what  is  known  as 
Marlatt*B  Pond,  its  total  length  being  about  3,500  feet. 

The  work  upon  it  will  chiefly  be  clay  and  rock  excavation  ;  the  construction  of  a 
syphon  culvert  of  two  arches,  to  pass  the  waters  of  the  **  Ten  Mile  Creek  "  ;  the  building 
of  such  slopo  walls  as  may  be  required,  etc.,  etc. 

The  canal  will  generally  be  made  from  100  to  110  feet  wide  at  bottom,  and  the 
depth  of  13  feet  below  the  assumed  water  line  ;  but  for  a  distance  of  about  800  fe^tat 
the  upper  end  of  the  section,  the  bottom  will  be  170  feet  in  width. 

The  centre  line  is  marked  out  on  the  ground  and  represented  on  the  general  plan, 
but  the  Department  of  Public  Works  reserves  to  itself  the  right  of  changing  the  whole 
or  any  part  of  the  line  as  much  as  five  hundred  feet,  either  to  the  right  or  to  the  left  of 
that  indicated  on  the  plan. 

This  change,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either  before 
the  works  are  commenced  or  during  their  progress,  without  giving  cause  for  any  InoreaBe 
or  diminution  of  the  prices  tendered  for  the  respective  items  of  work. 

In  earth  or  cla^  excavation  the  side  slopes  are  generally  to  be  made  two  horizontal 
to  one  vertical,  and  in  rock-cutting  they  are  to  be  3  inches  to  the  foot  rise. 

All  angular  and  projecting  points  of  rock  on  the  sides  of  the  cut  are  to  be  broJcen 
off,  and  the  side  slopes  in  both  rock  and  earth  excavation  must  be  dressed  fair  and 
aniform,  corresponding  to  the  lines  marked  out  by  the  officer  in  charge. 

A  continuous  towing  path  is  to  be  formed  on  both  sides  of  the  caual,  15  feet  wide 
on  top  and  4  feet  over  the  water  surface. 

The  seats  of  all  embankments  must  be  fully  cleared  of  all  turf,  uiuck  and  loose 
stones,  and  other  objectionable  materials ;  and  all  roots  must  be  cut  and  grubbed  out 
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utd  Ihe  whole  prepared  in  the  manner  reqnired  by  the  officer  in  charge,  whose  examina 
tioD  and  approval  must  be  had  and  obtained  before  anj  part  of  an  embankment  is 
eommenoed. 

When  the  ground  where  an  embankment  is  to  be  formed  is  below  water  level,  the*^ 
ndaoe  must  be  removed  for  such  a  depth  as  ma j  be  directed  for  the  entire  space  to  be 
occupied  bj  the  bank. 

A.t  the  north  end  of  the  section  the  inside  face  of  the  banks  are  to  be  supported  by 
valis  of  a  heavy  and  substantial  class  of  rubble  masonry,  carried  up  from  one  foot 
below  canal  bottom  in  clay  excavation,  and  from  the  surface  of  the  rock  in  rock  cutting. 

These  walk,  for  the  most  part,  will  be  of  a  like  height  as  the  towing  path,  be  2^- 
f«t  wide  on  top,  and  have  a  batter  of  2  inches  or  more  to  the  foot  rise  on  the  front  side^ 
uul  on  the  rear  side  increase  at  the  rate  of  3  inches  to  the  foot  for  tlie  first  5  feet  from 
tbe  top,  thence  downwards  they  are  to  be  plumb. 

The  whole  of  the  walls  must  be  built  of  sound,  durable,  flat  and  well-shaped  stonee^ 
oot  leas  than  6  inches  thick  and  2  feet  or  more  in  length,  with  at  least  3  feet  area  of 
bed,  laid  so  as  to  form  proper  bond  over  and  with  each  other  in  both  front  and  rear. 

The  faces  of  the  stones  must  be  hammered  or  scabbled  ta  lin(^s  corresponding  to  tho 
portion  they  aie  to  occupy  in  the  work. 

Headers  not  more  than  7  feet  apart  and  at  least  3  feet  depth  of  bed  are  to  be 
piioed  in  each  course,  and  the  CDping  stones  must  he  2|  feet  wide  and  in  pieces  at  least 
9  inches  thick,  not  less  than  3  feet  long. 

In  rear  of  each  of  these  walls,  if  so  directed,  a  space  of  aU^iit  15  inches  in  width  is- 
to  be  made  np  with  small  stones  or  quarry  waste,  well  rammed. 

Any  stone  that  may  be  taken  out  of  the  rock  excavation,  stiitiible  for  these  walls^ 
eaabelaid  aside  for  that  purpose  by  the  contractor,  who  must  otherwise,  if  necessary,, 
l^nde  for  the  whole  or  any  quantity  that  may  be  required. 

At  the  place  indicated  on  the  plan,  a  syphon  culvert  will  be  built  to  pass  the  waters 
of  the  "Ten  Mile  Urpek,"  the  foundation  of  which  must  be  sunk  to  10  feet  under  the 
bottom  line  of  the  canal,  and  the  material  deposited  where  directed. 

This  structure  will  be  of  masonry,  built  with  two  arched  openings,  each  6  feet  in 
vidth.    The  foundation  will  be  form&d  of  pine  timber-  1 2  inches  square,  laid  6  inches 
>pui,  the  spaces  between  which  must  be  filled  with  puddle,  well  rammed,  or  concrete  ir 
Erected.        I 

Floor  to  be  of  3-inch  well-jointed  pine  plank,  laid  so  as  to  break  joints  at  least 
cveiy  three  feet  in  width,  and  be  secured  with  7-inch  pressed  spikes,  two  in  each  end  of 
A  piank,  and  one  on  alternate  sides  at  every  crossing  of  a  timber. 

A  course  of  3-inch  sheet  piles,  sunk  4  feet  below  tho  floor  timbers,  is  to  be  placed 
■teach  end,  for  which  trenches  about  2^  feet  in  width  are  to  be  dug  and  afterwards  well 
filed  with  the  best  description  of  puddle.  The  heads  of  the  piles  are  to  be  secured 
to  the  foundation  timbers  by  7-inch  pressed  spikes,  two  in  each  plank. 

The  face  stones  of  the  side  walls  or  abutments  to  be  at  lea&t  2  feet  width  of  bed, 
*ith  headers  not  more  than  8  feet  apart ;  centre  pier  to  be  2  feet  in  width,  made  up  of 
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stones  the  full  thickness,  Buitable  springers  to  bo  prepared,  and  the  beds  of  the  arok 
stones,  18  inches  in  depth,  are  to  radiate  truly. 

The  faces  of  the  abutments,  centre  pier  and  soffit  of  the  arches  are  to  be  dressed  ; 
the  joints  and  beds  made  so  as  not  to  exceed  J  of  an  inch  mortar  joints ;  the  breasts  and 
sidc-tf  of  the  wells  are  to  bo  of  a  like  class  of  masonry  as  the  abutments  ;  the  wings  and 
parapet  walls  to  havo  dressed  beds  aad  joints  and  a  *'  rock  face." 

Coping  to  be  3  feet  wide  and  12  inches  thick,  in  lengths  of  at  least  3  feet — top  to  be 
neatly  boucharded  ;  beds  and  ends  to  be  dressed  bO  as  to  lay  to  mortar  joints  of  ^  of  an  iuoh. 

-The  abutment  walls  and  spandrel  filling  to  be  canded  up  to  within  one  foot  of  thm 
crown  of  the  arches. 

A  puddle  bed  2  feet  Id  depth,  and  for  the  entire  width  of  the  canal  and  embank- 
ments, is  to  be  laid  over  the  culvert 

Detailed  plans  of  the  structure  will  be  fumisheil  by  the  engineer. 

From  the  lower  end  of  this  culvert  along  by  the  foot  of  the  outside  slope  of  the 
western  bank  of  the  canal,  an  open  channel  will  be  formed  for  passing  tho  wat&rs  of  the 
^'  Creek  j "  it  will  generally  be  12  feet  wide,  and  6  feec  deep,  made  to  such  an  inclination 
aq  may  be  required. 

The  bottom  to  be  formed  of  pitched  stone,  and  the  sides  built  of  rubble  masonry, 
either  laid  dry  or  in  ocment  mortar,  as  may  be  directed. 

It  will  be  seen  by  the  general  plan  that  at  a  point  near  the  lower  end  of  the  sedion, 
tho  Wei  land  Railway  in  to  be  moved  120  feet  to  the  westwards  of  the  present  line  ;  to 
enable  this  to  be  done,  the  contractor  must,  when  directed,  form  the  necessary  embaukmeBt 
of  such  a  width,  and  with  such  slopes  as  may  be  required,  and  of  a  height  suited  to  tho 
present  grade  of  the  railway. 

The  embankments  on  both  sides  of  the  canal  at  the  upper  and  lower  ends  of  tho 
section  must  be  made  up  of  the  best  material  that  can  be  obtained  from  the  excavation, 
which  must  be  hauled  en  to  the  respective  banks  in  cai-ts  or  wagons,  and  laid  on  ia 
layers  not  exceeding  one  foot  in  depth  at  a  time,  and  if  the  work  be  done  at  a  dry  season 
of  the  year,  water  must  be  thrown  over  the  banks  to  assist  in  consolidating  them. 

Fuddle  Beds — where  required  to  be  made  in  any  of  the  bauks,  must  be  carried  «p 

at  the  same  time  that  the  banks  ai'e  formed. 

Tliey  must  be  made  of  the  best  description  of  material  for  that  pnrpose  that  ean  bo 
obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
which  must  be  watere'.!  properly,  cut  transversely  and  longitudinally,  well  trodden  and 
|)onnded,  and  everything  done  that  may  be  required  to  form  them  into  puddle  walls  i 
pervious  to  water. 


All  the  earth,  clay  and  rock  excavated  from  the  prism  of  the  canal  and  acQoi] 
banks — except  what  in  required  for  the  embankments  above  mentioned,  the  making  up  of 
road  approaches,  building  of  slope  or  retaining  walls  -will  be  deposited  in  the  low  ground 
at  both  ends  of  the  section,  chiefly  on  the  east  side  of  the  canal. 

The  distance  which  part  of  the  matefial  may  have  to  be  hanled  will  be  about  i,2QQ 
eot,  the  cost  of  which  must  be  embmced  in  the  price  stated  in  the  tender  for  excavation. 
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Spoil  banks  mast  be  made  of  an  uniform  height  and  be  at  least  20  feet  back  from 
the  front  edge  of  the  towing  path,  and  have  an  inclination  outwards  from  the  canal  of  at 
least  1  in  20.     Side  slopes  to  be  'J  to  1. 

When  the  depth  of  cutting  exceeds  17  feet,  the  banks  must  be  removed  to  that  height 
for  the  full  width  of  th^  towing  path  and  side  ditches,  as  may  be  required. 

There  are  to  be  only  two  classes  or  denominations  of  excayations  recognized,  namely : 
'earth/'  and  ''rock;"   the  former  to  embrace   all   kinds  of   materials  found    in  the 
rattings  or  borrowing  pits,  except  absolutely  connected  "  quarry   rock,*'  and  boulders 
containing  more  than  one-third  of  a  cubic  yard. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  renroving  the  materials, 
finishing  up  the  canal  and  banks,  forming  embankments,  grading  towing  paths,  and  com- 
pleting everything  connected  with  the  excavation  and  embankment  on  the  section  in  a 
▼orkmanlike  and  satisfactory  manner,  agreeably  to  the  foregoing  specifications. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the 
▼hole  of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of  the 
vork  done  with  reference  to  the  prices  tendered,  which  f^o  rata  rates  shall  be  assigned 
and  apportioned  in  such  a  manner  that,  when  the  whole  work  shall  have  been  completed 
and  executed,  the  aggregate  amount  shall  be  the  same  as  when  the  respective  total  quan- 
^tm  are  calculated  at  the  prices  stated  in  the  contract. 

Wherever  a  public  road  crosses  the  line  of  the  canal,  the  contractor  must  keep  open, 
at  his  own  cost  and  expense,  convenient  passing  places  during  the  progress  of  the  works, 
and  he  shall  be  held  responsible  for  keeping  the  crossings  in  such  condition  that  they  can 
^  naed  safely. 

Materials,  Sekyice  Ground,  <&c. — The  contractor  must  provide,  at  his  own  cost  and 

expense,  all  the  service  ground  that  may  be 
required  for  temporary  roads,  or  for  the  placing  or  preparing  of  materials,  beyond  the 
land  that  may  be  acquired  for  canal  purposes  by  the  Department  of  Public  Works,  He 
must  also  provide,  furnish  and  deliver,  at  his  own  cost,  all  necessaiy  materials,  and  procure 
^  all  plant,  tools,  implements,  derricks,  machinery  and  labor,  and  everything  necessary  for 
the  satisfactory  execution  and  completion  of  the  work  (embraced  in  the  section  allotted  to 
him)  as  contemplated  in  this  specification. 

All  materials  must  be  of  the  best  class  of* their  respective  kinds;  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship  and  every  contingency  connected  with  the  due  prosecution  of  the 
▼ork  as  herein  described,  and  the  instructions  of  the  engineer  in  charge. 

The  party  whose  tender  may  be  accepted  shall  be  subject  to  all  the  clauses  and 
conditions  in  I'egard  to  payments,  retained  percentage  and  otherwise,  of  the  contracts 
generally  entered  into  for  the  construction  and  execution  of  works  under  the  Dominion  of 
Canada ;  and  to  such  other  special  conditions  as  the  nature  of  the  works  may,  in  the 
opinion  of  the  Minister  of  Public  Works,  seem  to  demand. 

The  works  are  to  be  commenced  immediately  after  the  party  whose  tender  has  been 
accepted  shall  have  entered  into  contract,  and  the  operations  must  be  conducted  in  such 
a  manner  that  the  culvert  under  the  canal  shall  be  completed  by  the  1st  day  of  April, 
1874,  and  one-third  of  the  entire  excavation  be  finished  by  the  Ist  of  July,  1874  ;  two- 
thirds  of  ih^  excavation  done  by  the  1st  of  July,  1H75,  and  the  whole  of  the  works  com- 
pleted on  or  before  the  first  day  of  July,  1876. 

JOHN  PAGE, 

CMef  Enginur  of  Public  Works, 
Ottawa,  17th  December,  1872. 


APPENDIX   No.  11. 


WELLAND  CANAiL. 


SPECIFICATION   of   the   Work  to    be  done  on    SEC! IONS  Nos. 
SEVENTEEN  and  EIGHTEEN  of  the  Enlargement. 


The  sections  are  situated  on  the  new  line  between  Thorold  and  Allanburg  ;  they 
are  collectively  7,265  feet  in  length,  and  are  to  be  let  in  one  contract ;  they  will  there- 
fore be  dealt  with  in  this  Specification  as  forming  only  one  section.  The  boundaries  and 
genei'al  line  of  which  are  represented  on  the  plan,  and  marked  out  on  the  ground. 


It  includes  the  formation  of  a  new  line  of  canal  for  the  distance  [above  stated  ;  the 
construction  of  a  lift  lock  ;  building  the  abutments  and  piers  for  two  road  bridges  ;  the 
piers  and  abutments  for  a  bridge  to  carry  the  line  of  the  Welland  Bailway  ;  the  works 
connected  with  a  set  of  guard  gates  ;  two  arched  culverts  ;  a  regulating  weir  and  race- 
way ;  towing  path,  bridges,  and  such  other  works  as  are  herein  described  or  the  contractor 
may  be  called  upon  to  execute. 

The  canal  will  generally  be  made  1 00  feet  wide  at  bottom  when  sunk  to  the  level  of 
3  feet  below  the  top  of  the  mitre  sill  of  the  present  lock  at  Port  Colbome  ;  side  slopes  in 
both  excavation  and  embankment  to  be  two  horizontal  to  one  vertical. 

All  permanent  structures  are  to  be  placed  sufficiently  low  for  a  depth  of  15  feet 
water  in  the  reach,  or  fourteen  feet  on  the  entrance  lock  sills  at  the  assumed  low  water 
of  Lake  Erie,  which  is  eleven  feet  on  the  sills  of  the  present  lock  at  Port  Colbome. 

The  centre  line  of  the  channel  and  the  sites  of  the  difiei*ent  stnictures  will,  for  the 
most  part,  be  as  represented  on  the  general  plan  exhibited  and  marked  out  on  the  ground  ; 
the  Department  of  Public  Works,  however,  reserves  to  itself  the  right  of  changing  the 
whole  or  any  part  of  the  line  as  much  as  two  hundred  feet,  either  to  the  right  or  left  of 
that  shown,  and  of  altering  the  position  of  any  one  or  all  of  tlie  structures  as  much  as 
three  hundred  feet  either  upward  or  downward  from  the  place  indicated  on  the  plan. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  works  are  commenced  or  during  their  progress,  without  giving  cause  for  anj 
increase  or  diminution  of  the  price  tendered  for  the  respective  items  of  work. 

lU 
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Clearing,  Grubbing,  Mucking,  &c. — From  the  spaces  to  be  occupied    by   the 

banks  of  the  canal  and  banks  of  raceway  or 
wherever  a  water-tight  bank  is  required  to  be  made,  all  trees  must  be  cut  down  ;  stumps, 
roots  and  bushes  carefully  snd  thoroughly  grabbed,  and  the  whole,  together  with  logs  and 
brush  of  eyerj  description,  must  be  removed  or  burned  as  may  be  directed  ;  but  in  either 
case  without  damage  to  adjoining  property.  Trees  close  to  the  line  of  the  canal,  which  by 
fdUng  might  injure  the  banks  or  interrupt  narigation,  must  be  cut  down  and  removed, 
if  directed.  All  the  clearing,  grubbing,  and  removal  of  brush,  logs,  &c.,  <bo.,  must  be 
completed  before  the  work  of  making  up  banks  is  commenced. 

The  material  to  be  excavated  on  the  section  will  chiefly  be  clay,  some  of  which,  in 
lU  probability,  will  be  of  a  hard  nature ;  part  of  it  will  be  used  to  make  up  banks  in  the 
ncmity  of  where  it  is  removed,  but  a  larger  quantity  of  the  material  mast  be  disposed  of 
tt  follows  : 

To  make  np  the  embankments  through  the  valley  in  which  Beaver  Dams  Creek  runs 
vilj  require  fally  one-half  of  the  excavation  on  the  section,  one-third  of  this  quantity  is  to 
be  taken  from  the  southern  end  of  the  section  and  will  require  to  be  hauled  from  1,000  to 
1,500  feet ;  the  other  two-thirds  will  have  to  be  taken  from  the  middle  and  northern  part 
of  the  section  and  foundations  of  structures,  and  hauled  from  1,500  to  3,000  feet. 

Part  of  the  material  excavated  from  the  lock-pit  and  the  northern  approach  to  it, 
most  be  used  to  form  the  banks  through  Marlatt's  Pond  after  the  seats  for  them  have  been 
latisfactorily  prepared,  as  subsequently  described. 

If  the  material  in  the  bottom  of  the  cut  through  Marlatt's  Pond  is  found  suitable  for 
loaking  up  the  banks,  it  will  be  used  for  that  purpose,  otherwise  it  must  be  spoiled  in  the 
ouumer  subsequently  described. 

In  all  cases  where  a  bank  adjoining  the  canal  has  to  be  made  over  sloping  ground, 
vbether  the  inclination  be  parallel  to  the  canal  or  at  right  angles  to  it,  or  at  any  other 
*Qgle,  the  seat  must  invariably  be  either  cut  down  so  as  to  give  a  level  bearing,  or  be 
Bttde  into  benches,  each  of  which  must  of  itself  present  a  horizontal  surface  of  sufficient 
▼idth  to  admit  of  a  suitable  connection  being  made,  and  so  as  to  guard  against  any  tend- 
eacy  to  slide. 

When  the  ground  where  a  bank  is  to  be  formed  is  below  water  level,  the  surface 
must  be  removed  for  such  a  width  in  the  centre  of  that  space,  or  for  the  entire  width  to 
be  occupied  by  the  bank  if  required,  and  for  such  a  depth  as  may  be  directed  ;  the  sods» 
muck,  rubbish,  brush,  roots  or  loose  earth  thus  removed  must  be  hauled  and  placed  at 
SQch  a  distance  from  the  banks  as  the  circumstances  may  require. 

For  preparing  the  seats  of  banks,  the  material  removed  will  be  measured  in  the 
"  solid,"  and  the  quantity  paid  for  at  the  same  rate  as  for  excavation  on  the  section,  which 
rat^  should  be  clearly  understood  to  include  the  cost  of  handling  all  kinds  of  material 
necessary  to  effect  the  object,  and  the  removal  of  the  same  to  such  places  within  the 
limits  of  the  section  or  elsewhere  as  may  be  directed. 

The  line  at  the  northern  end  of  this  section  passes  through  what  is  known  as  Mar- 
latt's  Pond,  where  water-tight  banks  on  both  sides  must  be  made,  the  water  level  on  the 
new  line  being  fully  four  feet  higher  than  that  of  the  present  canal.  The  seats  of  the 
banks  must  therefore  be  thoroughly  cleaned  for  their  entire  width  and  length  by  the 
T^moval  of  all  sunken  timber,  logs,  limbs,  roots  of  trees  and  brush  of  every  kind  ;  also 
all  idh,  deposit  and  material  unsuited  for  the  base  of  a  water-tight  bank  must  be  removed. 
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This  may  be  done  by  machinery  before  the  close  of  navigation  this  year,  or  it  may  be  done 
when  the  water  is  drawn  down  next  December,  for  the  purpost  of  proceeding  with  works 
on  other  parts  of  the  line. 

In  either  case,  all  the  logs,  roots,  stumps,  d»;.,  must  be  hauled  arid  placed  outside  of 
the  present  water  line,  and  so  as  not  in  any  way  to  interfere  with  the  water-courae  lead- 
ing to  or  from  the  culvei*t  intended  to  connect  tJie  pond  on  both  sides  of  the  new  canal. 

They  must  further  be  placed  in  such  a  position  that  they  cannot  drift  or  be  drawn 
into  the  channel  of  the  present  canal,  or  into  any  place  likely  to  obstruct  the  entrance  to 
or  from  that  part  of  the  pond  lying  to  the  westward  of  the  west  bank  of  the  new  line. 

At  the  level  of  the  bottom  line  tho  seat  for  each  of  the  side  embankments  must  be 
prepai-ed  as  above  deic.ibed,  for  a  width  of  91  feet,  but  where  the  bottom  of  the  pond  is 
below  that  level  the  width  of  the  seat  must  be  increased,  and  wherever  a  good  foundation 
can  be  obtained  above  that  level  the  width  of  the  seat  will  be  diminished.  In  all  cases 
the  increased  or  reduced  base  must  be  made  of  the  width  to  corres^Tond,  at  the  reepective 
places,  with  the  lines  of  the  side  slopes. 

It  is  probable  that  a  depth  varying  from  1  ^  to  3|  feet  below  the  present  bottom  line 
\)f  the  pond,  and  for  the  respective  widths  above  stated,  will  hare  to  be  removed  ;  this 
work  will,  however,  form  a  distinct  item  which  will  be  paid  for  by  the  cubic  yard  at  the 
rate  stated  in  the  tender  for  that  special  purpose. 

If  the  work  is  done  before  the  close  of  navigation  this  year  the  quantity  will  bs 
computed  from  levels  and  soundings  made  with  reference  to  fixed  and  permanent  bench 
marks.  K  it  is  done  during  the  time  that  the  water  is  drawn  out  of  the  reach  of  th« 
present  canal,  between  Thorold  and  Allanburg,  the  quantities  will  be  measured  as  the 
work  proceeds. 

Contractors  should,  however,  bear  in  mind  that  the  only  way  of  getting  a  dredging 
machine  to  the  place  is  by  opening  a  cut  through  the  public  road  which  passes  across  ths 
pond.  To  admit  of  doing  this  the  contractor  would  have  to  arrange  with  the  Municipalitj 
or  the  Road  Company,  and  besides  be  held  strictly  liable  for  any  interruption  to  the  traffic 
on  the  highway,  as  well  as  for  any  damages  that  might  result  from  interfering  with  the 
road. 

If  this  portion  of  the  work  is  done  when  the  water  is  out  of  the  canal,  there  will,  in 
all  probability,  be  a  considerable  depth  of  irost  to  contend  with  where  there  is  catting  ; 
and  at  places  where  the  bottom  of  the  {K)nd  is  lower  than  the  line  of  drainage,  there  will 
be  frost,  ice  and  water  to  be  dealt  with. 

Nevertheless,  the  seats  of  the  banks  must  not  only  be  pi^epared  as  stated,  but  the  banks 
themselves  must  be  made  up  to  at  least  2  feet  over  the  surface  water  line  of  the  present 
canal' by  the  early  part  of  April,  1878,  except  immediately  at  the  place  where  an  ofiening 
through  each  of  them  is  to  be  left,  to  pass  the  snow  floods  and  other  drainage  from  the 
east,  until  the  syphon  culvert  is  completed. 

In  forming  the  channel  across  the  pond,  any  material  found  suitable  for  banks  is 
to  be  used  for  that  purpose,  and  the  balance  spoiled  where  it  will  not  interfere  with 
either  the  new  works  or  the  water-course  leading  to  and  from  the  culvert. 

The  principal  part  of  the  mateiial  for  making  up  the  banks  will  have  to  be  hauled 
from  the  lock  pit  and  cuts  adjoiniug  it ;  this  will  render  necessary  a  haul  of  from  400  !• 
1,900  feet,  and  the  construction  of  a  temporary  bridge  across  each  of  the  openings  left  for 
the  flood  water  during  freshets. 
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Towing  Paths — to  be  formed  on  both  aides  of  the  canal,    both  in  cutting  and 

embankment.  In  each  case  they  are  to  be  mide  15  feet  in  vidth 
on  top,  have  an  inclination  outward  of  about  twelve  inches  to  a  ditch  formed  at  all 
piaoes  where  the  bank  in  rear  of  it  is  of  a  greater  height.  The  ditch  to  be  two  feet  or 
more  in  width  at  bottom,  and  haye  such  an  inclination  as  will  carry  the  surface  water 
freely  to  the  culverts  which  pass  under  the  canal,  or  to  such  off-take  drains  as  circum- 
itances  may  require  to  be  formed. 

In  connection  with  them,  where  necessary,  wells  are  to  be  sunk,  from  which  off-take 
(bains  or  culverts  are  to  be  made  with  such  a  declivity  as  will  discharge  the  water  freely 
into  the  back  ditch,  or  where  this  is  found  impracticable,  into  the  ccuial,  two  feet  or  more 
bdow  the  assumed  level  of  Lake  Erie.  These  wells  are  to  be  from  two  or  three  feet 
aqtare,  and  the  culverts  from  them  15  to  24  inches  square  ;  they  are  to  be  built  of  rubble 
BUUKmry,  laid  in  cement ;  the  bottom  of  both  wells  and  culverts  are  to  be  of  flat  stones  of 
a  size  to  reach  across  the  respective  openings,  and  pass  at  least  6  inches  under  the  walls 
on  both  sides,  the  covering  of  ihe  culverts  to  be  of  flat  stones  of  a  length  which  will  bear 
at  least  6  inches  on  the  side  walls. 

Back  Ditches. — ^To  carry  off  the  surface  water  and  such  other  natui*al  drainage  as  it 

may  be  necessaty  to  provide  for,  ditches  are  to  be  formed  on  both 
ados  ci  the  canal,  at  the  places  and  of  the  dimensions  required ;  care  being  taken  that  any 
praient  means  of  drainage  shall  not  be  interfered  with  before  another  outlet  is  provided. 
For  any  damages  that  may  aiise  from  this  cause,  whether  the  result  of  inattention  or 
otherwise,  on  the  ])art  of  the  contractor,  ho  will  be  held  strictly  and  legally  liable  to  the 
ovners  of  the  adjoining  property. 

Wherever  it  may  be  found  necessary  to  spoil  materials  rtmoved  from  the  cuttings, 
vhether  it  be  from  its  unsuitablenees  or  distance  from  where  it  can  be  advantageously 
used,  the  bank  must  be  kept  back  at  least  20  feet  from  the  edge  of  the  cut,  and  if  placed 
ongrotmd  higher  than  the  towing-path,  the  material  must  be  kept  at  least  10  feet  back 
from  the  top  edge  of  the  slope. 

The  tops  of  spoil  banks  must  invariably  be  made  of  such  a  height  and  width  as  may 
be  directed,  and  their  upper  surface  have  a  slight  inclination  outward  from  the  canal. 

Banks,  &c, — All  the  suitable  material  excavated  from  the  prism  of  the  canal,  race- 
way, foundation  pits,  <bc.,  must  be  hauled  and  placed,  so  as  to  make 
up  the  banks  of  the  canal  through  low  ground  in  rear  of  structures  or  wheresoever  required 
vithin  the  distances  or  limits  before  mentioned.  In  all  cases  the  best  material  must  be 
placed  on  the  side  next  the  canal,  and  the  coarse,  inferior  or  less  suitable  kind  must  either 
be  Qsed  to  form  the  outer  parts,  or  removed  entirely  beyond  the  line  of  the  banks  and 
spoiled  where  directed. 

When  making  up  the  banks  of  the  canal,  or  embankments  at  and  in  roar  of  struc< 
tnros  and  at  all  places  where  a  bank  is  to  be  formed  through  or  alongside  of  ground  that 
is  lower  than  the  canal  surface,  or  wlieresoever  a  tvaUr-tight  bank  is  required,  the  material 
muH  be  hauled  on  the  respective  banks  in  carts  or  waggons  and  laid  on  in  layers  not  exceed- 
ing onjsfoot  in  deptlt  at  a  time  ;  and  if  the  work  be  done  at  a  dry  season  of  the  year,  water 
most  be  thrown  over  each  layer  to  assist  in  consolidating  the  material. 

Puddle  Beds — when  necessary  to  be  made  for  the  security  of  any  of  the  banks,  must 

be  carried  up  at  the  same  time  as  the  banks  are  formed.  They 
must  invariably  be  made  of  the  best  description  of  material  for  that  pui-pose  that  can  be 
obtained  at  any  place  on  the  section,  laid  on  in  layers  not  exceeding  8  inches  in  thick- 
ness^  each  of  which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well 
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trodden  and  pounddd,  and  everything  done  that  may  be  required  to  form  them  into  paddle 
walls  impervious  to  water. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized, 
namely  "earth"  and  "rock."  The  former  to  embrace  all  kinds  of  material  found  in 
cutting  the  canal  to  its  full  width  and  depth  within  the  northern  and  southern  boundaries 
of  the  section,  excavating  lock  and  weir  pits,  bridge  seats,  &c.,  except  absolutely  connected 
"  quarry  rock,"  and  detached  stone  or  boulders  containing  one  third  of  a  cubic  yard  and 
upward. 

The  prices  tendered  for  these  items  must  cover  the  entire  cost  of  removing  the 
materials,  finishing  up  the  canal  and  banks,  forming  embankments  through  "  Beaver 
Dams  "  Valley,  through  Marlatt's  Pond  at  north  end  of  section  and  in  rear  of  structures  ; 
grading  towing-paths,  and  completing  everything  connected  with  the  excavation  of  the 
section  in  a  workmanlike  and  satisfactory  manner  agreeably  to  the  foregoing  specifications. 
But  as  the  price  per  cubic  yard  for  each  division  of  the  work  will  be  an  average  of  the 
whole  of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of  the 
work  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  be  assigned  and 
apportioned  in  such  a  manner  that  when  the  whole  wgrk  shall  have  been  executed  and 
completed,  the  aggregate  amount  shall  be  the  same  as  when  the  respective  total  quanti- 
ties are  calculated  and  extended  at  the  prices  stated  in  the  contract. 

LIFT-LOCK. 

At  a  point  immediately  south  of  where  the  new  line  of  canal  crosses  Marlatt's  Pond 
a  lift-lock  is  to  be  placed,  which  will  form  the  northern  terminus  of  the  summit  level ,  or 
that  of  a  continuous  stretch  from  Port  Colbome  downward,  generally  at  the  same  height 
as  Lake  Erie  ;  but  with  locks  and  other  structures  adapted  to  a  higher  level  if  at  any 
time  required. 

This  lock  is  the  twenty  fifth  of  the  seiies  from  Port  Dalhousie,  and  like  the  others  it 
is  to  be  270  feet  in  length  between  the  gate  quoins,  45  feet  in  width  between  the  aide 
walls  at  about  the  surface  level  of  the  lower  reach;  the  bottom  is  to  be  placed  so  that  there 
shall  be  a  depth  of  14  feet  water  on  the  top  of  the  mitre  sill  below  the  surface  water  line 
of  the  adjoining  lower  reach  ;  the  walls  are  to  be  fully  two  feet  higher  than  what  is  called 
the  Grand  Biver  level ;  they  will  therefore  be  about  27^  feet  in  height. 

The  lower  wings  of  the  lock  are  to  be  extended  to  form  abutments  for  a  bridge  to 
serve  as  a  road  crossing.  All  the  face  work  to  be  of  dressed  stone  and  masonry  throagh- 
out,  laid  in  hydraulic  cement  mortar  and  the  whole  placed  on  foundation  as  herein 
described. 

The  pit  and  foundation  to  be  made  of  the  full  dimensions  to  admit'  of  a  foumlation 
of  the  full  area  to  be  laid  ;  the  side,  recess  and  wing  walls  built  of  the  dimonsions  sabse- 
qnently  described  and,  as  a  whole,  made  to  correspond  with  the  lines  and  levels  given 
when  the  works  are  in  progress. 

The  bottom  must  at  all  places  be  trimmed  smooth  and  fair  at  the  level  required  to 
give  an  even,  uniform  bearing  for.  the  foundation  timbei's  or  base  of  the  walls. 

The  material  excavated  from  the  pit,  when  of  a  suitable  kind,  must  be  hauled  to 
some  point  within  the  respective  distances  above  stated,  and  placed  so  as  to  make  up  the 
hanks  of  the  canal  in  like  manner  as  described  for  oth^  parts  of  the  excavation  on  the 
section. 
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Foundation  Timbebr-— to  be  of  pine  timber,  12  inches  square,  of  the  full  length 

to  reach  across  the  chamber  and  space  to  be  occupied  by  the 
walls  on  both  sides ;  but  occasionally  two  timbers  maj  be  used  to  make  up  this  distance, 
one  of  which  must,  howeTer,  extend  from  the  rear  line  of  one  wall  across  the  chamber  to 
18  inches  under  the  front  edge  of  the  wall  on  the  opposite  side. 

Thej  are  to  be  laid  G  inches  apart  through  the  chamber,  above  the  upper  mitre  sill, 
&nd  at  the  lower  end  of  the  lock,  and  must  rest  uniformly  throughout  their  entire  length 
on  the  bottom,  and  on  sub  sills  placed  under  the  walls.  The  spaces  between  them  must, 
immediatelj  after  they  are  satisfactorily  laid,  be  well  tilled  with  the  best  description  of 
puddle,  well  cut  and  rammed  ;  and  their  tops  must  be  dubbed  to  an  uniform  surface  to 
afford  a  fair  bearing  for  the  planking.  The  timbers,  before  being  laid,  must  be  counter- 
hewn,  if  so  directed. 

Sob  Sills. — Two  ranges  of  sub  sills  are  to  be  placed  longitudinally  under  each  of  the 
side  walls.  They  are  to  be  of  pine  timber,  12  Inches  square,  arranged 
in  trenches  cut  for  their  reception,'  and  laid  so  that  their  tops  shall  be  on  the  same  level 
as  other  parts  of  the  foundation.  The  spaces  alongside  of  them  must  be  well  filled  with 
pnddle,  and  also  a  space  of  4  inches  between  the  ends  of  the  respective  pieces  ;  they  are 
not  to  pass  through  the  sheet  piles,  but  must  be  left  6  inches  short  on  each  side,  which 
space  is  to  be  filled  with  puddle. 

« 

MiTBE  Sill  Platforms — to  be  14  feet  in  width,  made  up  of  timbera    12  inehes 

square  and  of  a  length  to  reach  fram  rear  to  rear  of  the 
vails,  all  of  which  must  be  counterhewn  and  well  jointed  with  a  plane,  so  as  k)  make 
water-tight  joints  for  their  entire  length  and  depth.  They  are  to  be  secured  by  five 
wrought  iron  screw-bolts  (1^  inches  in  diameter),  passing  horizontally  through  the 
platform. 

Both  ends  of  each  of  the  three  middle  bolts  must  have  double  nuts  and  washers,  in 
order  to  form  a  connection  with  shackle-bolts  passing  through  and  secured  to  anchor- 
timbers  laid  at  the  bottom  of  the  sheet  pile  trenches,  or  to  a  block  of  masonry  built  for 
tlukt  purpose. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  threads  of  oakum,  and 
«very  precaution  adopted  to  render  the  whole  water-tight. 

Puddle  Trenches,  kc. — ^Five  trenches  are  to  be  cut  across  the  foundation  for  the 

reception  of  sheet  piles,  namely :  One  at  the  upper  side, 
another  at  the  lower  side  of  each  of  the  mitre  sill  platforms,  and  one  at  the  lower  end  of 
the  lock.  They  are  to  be  sunk  5  feet  below  the  foundation  timbers,  and  are  not  to  exceed 
2^  feet  in  width.  One  side  of  each  trench  must  be  cut  plumb  and  smooth,  so  as  to  afford 
uneven  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  are  built  or  anchor  timbers  arranged,  and  the  piles  placed, 
the  trenches  must  be  well  filled  with  puddle  to  the  height  of  the  adjoining  ground. 

The  puddle  must  in  all  cases  be  made  of  the  best  material  for  that  purpose  which 
can  be  obtained  in  that  vicinity ;  it  must  be  cut,  mixed,  prepared  and  laid  as  directed  by 
the  officer  iu  charge. 

Sheet  Piles — to  be  of  4-inch  pine  plank,  placed  close  vertically,  generally  6  feet 

long  ;  they  are  to  be  jointed  with  a  plane,  and  the  edge  of  each  plank 
■chamfered  on  the  side  next  the  trench.  When  placed,  they  are  to  be  fastened  to  the 
platform  or  sill  timber  under  it  with  8 -inch  pressed  spikes,  two  through  the  top  of  each 
plank. 
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Flooring — to  conidBt  of  two  courses  of  pine  plank  ;  the  first,  3  inches  in  thickness, 
is  to  extend  over  the  whole  area  of  the  foundation;  and  the  second 
course,  2  inches  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber  and  at  bo&  ends 
of  the  lock.  They  are  all  to  be  jointed  with  a  plane,  and  when  being  laid,  most  be  driven 
up  with  wedges  to  water-tight  joints ;  every  three  feet  in  width  of  planking,  in  both 
courses,  must  break  joints  at  least  4  feet ;  and  the  upper  course  must  in  all  cases  break 
joints  both  lengchwise  and  transversely  with  the  one  underneath. 

The  lower  course  'to  be  fastened  with  white  oak  treenails,  9  inches  lone;  and  1^  inches 
diameter,  two  in  each  end  of  a  plank,  and  one  on  alternate  sides  at  every  crossing  of  a 
timber ;  it  must  be  dubbed  to  an  uniform  surface  before  the  second  course  is  laid  ;  the- 
latter  to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank  and  one  at  each 
crossing  of  a  timber,  on  alternate  sides  of  the  plank. 

Mitre  Sills — to  be  of  the  best  description  of  white  oak  timber,  properly  squared 

and  dressed  with  a  plane.     They  are  to  be  framed,  mortised,  tenonned 
and  secured  in  the  manner  shown  on  a  detailed  plan  to  be  furnished. 

The  main  sills  are  to  be  49  feet  bng,  let  2  feet  into  the  wall  at  each  end  ;  they,  as  well 
as  the  braces,  must  be  of  a  size  to  stand  19x16  inches  when  dressed.  The  mitre  sills 
are  to  be  19  x  19  inches,  checked  three  inches  into  the  platform  timbers  and  are  to  bo 
tenonned  into  each  other  at  the  mitre,  and  at  the  toe  tenonned  and  boxed  into  the  main 
silL  A  check,  three  inches  deep,  is  to  be  cut  in  the  lower  edge*of  the  mitre  sills,  to  reoeivfr 
the  ends  of  the  first  course  of  planking. 

Before  they  are  put  together,  all  the  mortises,  tenons  and  joints  must  be  well  coated 
with  white  lead ;  and  when  about  to  be  placed  in  their  berths,  a  strip  of  canvas,  well 
saturated  with  boiling  tar,  is  to  be  placed  in  the  check  formed  in  the  platform,  into  which 
the  mitre  sQls  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron,  3^  inches' 
wide  and  five-eighths  (|)  of  an  inch  thick,  let  in  flush,  fastened  with  bolts,  arranged  as 
shown  on  plan,  and  the  holes  through  them,  must  be  punched  so  as  to  retain  the  full 
strength  of  the  iron ;  the  bolts  ai*e  to  be  2  feet  4  inches  long,  one  inch  and  a  half  (l^y 
diameter,  have  upset  heads,  and  be  well  ragged  at  the  points. 

In  case  solid  and  suitable  rock  in  thick  layers  is  found  at  the  proper  level,  at  the 
place  where  the  lock  is  to  be  built,  the  walls  will  be  commenced  upon  it  without  aa 
artificial  foundation,  and  the  mitre  sill  platforms  will  be  made  as  above  described ;  laid  in. 
a  full  bed  of  mortar,  and  be  secui^ed  to  the  rock  with  fox  and  key-bolts,  and  at  the  outer 
edge  on  both  sides  will  be  connected  with  a  stop-water  timber  let  into  the  rock. 

If  the  rock,  however,  be  unsound,  the  fissures  in  it  numerous,  the  strata  thin  or 
irregular,  a  floor  of  pine  timber  covered  with  3-inch  planks  will  be  laid  at  a  height  ta 
form  a  bearing  surface  for  the  walls,  and  generally  a  slightly  modified  course  adopted  to 
that  above  described  for  a  clay  foundation. 

Stop-Watees. — Where  the  rock  underneath  is  sound,  instead  of  sheet  piles  at  the 

upper  and  lower  sides  of  the  mitre  sill  platforms,  checks  are  to  be 
cut  in  the  rock  4  inches  or  more  in  depth  and  12  inches  wide,  extending  across  the  whole 
width  of  the  foundatiou,  into  each  of  which  must  be  fitted  a  timber  12  inches  wide,  and  of 
suflicient  height  to  form  a  close  joint  with  the  outer  timbers  of  the  platform. 

Before  a  stop- water  is  placed  in  its  berth,  a  piece  of  duck  or  canvas  well  saturated 
with  white  lead  must  be  laid  for  the  full  length  and  width  of  the  check  ;  the  upper  timber^ 
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mmt  al0o  be  embedded  in  white  lead,  and  the  whole  secared  to  the  rock  with  fox  and 
key-bolts,  1^  inches  diameter,  placed  not  more  than  10  feet  apart 

Stop-waters  similar  to  those  above  described  are  to  be  placed  at  the  upper  sides  of 
the  recesses  of  the  locks  where  the  foundation  is  rock. 

In  other  parts  <^  the  recesses  than  those  occupied  by  the  platforms,  there  are  to  be 
timbers,  12  inches  square,  laid  6  inches  apart,  also  for  a  distance  of  12  feet  below  the- 
lover  side  of  the  platform,  and  to  the  upper  end  of  the  wing  walls,  at  the  head  of  the  lock. 

These  timbers  are  to  be  laid  leyel,  scribed  to  the  rock  underneath,  or  laid  on  a  bed  of 
fine  concrete,  ^ta  the  case  maj  require,  and  each  one  of  them  fastened  by  means  of  two 
fox-wedged  bolts,  1^  inches  diameter,  passing  at  least  9  inches  into  the  rock. 

The  spaces  between  them  are  afterwards  to  be  filled  with  concrete,  and  their  up|>er 
ndes  dubbed  to  a  fair  surface  for  the  planking. 

Where  it  is  necessary  to  lay  timber  in  the  chamber  of  a  lock,  on  a  rock  foandation, 
tiiey  are  to  be  placed  12  inches  apart,  and  the  spaces  between  them  filled  with  concrete. 

Masonry. — ^The  lock  will  be  adapted  to  the  Grand  River  level  as  well  as  that  ot 
Lake  Erie,  and  also  to  the  reach  below  the  summit  level ;  the  walls  will 
therefore  be  about  27^  feet  in  height.  The  chamber  walls  are  to  be  9.}  feet  in  width  at 
bottom,  with  counterforts  in  rear,  6  feet  long  in  line  of  wall,  and  3  feet  projection,  placed 
not  more  than  12  feet  apart ;  the  recesses  are  to  be  2  feet  8  inches  deep  at  top  and  the  walls 
of  them  10^  feet  wide  at  bottom. 

The  face  of  the  chamber  and  wings  are,  throughout,  to  have  a  batter  of  one  in  twenty- 
finar;  but  the  recess  walls  are  to  be  carried  up  plumb  on  both  front  and  rear,  except  for  a 
dutance  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  plumb  to  within  5  feet 
of  the  top,  thence  batter  to  the  rear  line  of  the  coping,  and  the  counterforts  will  terminate 
viUiin  five  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  lock  and  other  permanent  structures  herein  described  must 
be  built  of  approved,  sound  and  durable  stones ;  those  which  form  the  face  work  must  be 
of  gray  limestone,  free  from  drys,  seams,  sand  holes  or  other  defects,  and  must  be  of 
iiiiform  texture  and  color  and  laid  in  regular  courses  :  the  ashlar  work  may  vary  from  21 
to  30  inches  in  height ;  the  thickest  courses  invariably  to  be  placed  at  the  bottom  and 
diminish  upwards  in  regular  succession  to  the  course  under  the  coping ;  but  when  a  course 
of  cut  stone  exceeds  18  inches  in  height,  the  f:ice  of  the  chamber  may  be  made  up  of  two 
eoarses  of  stones  of  equal  height. 

From  the  lower  end  of  the  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head 
to  12  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laid 
10  that  the  beds  and  end  joints  shall  not  exceed  ^^  of  an  inch. 

The  chamber  walls,  between  the  points  above  mentioned  are  to  be  faced  with  a  good 
deseription  of  coursed,  boucharded  work  (coping  excepted),  laid  so  that  the  beds  and 
«Qd  joints  shall  not  exceed  f  of  an  inch. 

Cut  Stone — to  be  neatly  dressed  and  boucharded,  made  square,  bevelled  or  other** 

wise  suited  to  the  positions  they  are  to  occupy  in  the  work.  Their 
arrises  must  be  kept  good,  their  upper  and  lower  beds  made  parallel,  and  their  end  joints 
in  all  cases  kept  full  for  at  least  two-thirds  the  depth  of  their  beds. 
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The  back  part  of  the  stones  must  be  hammered  or  picked  off  to  sach  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  face  stones  to  consist  of  headei-s  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall  and  not  less  than  two  and  three  feet  depth  of  bed  in  the  alternate  courses. 
In  each  course  must  be  headers  of  at  least  two  feet  length  of  face,  and  4^  feet  depth  of 
bed,  placed  not  more  than  eleven  (11)  feet  apart  from  centre  to  centre.  The  headers  in 
each  course  are  to  be  aiTanged  as  nearly  as  possible  midway  between  those  in  the  coarse 
immediately  below. 

No  two  vertical  joints,  in  adjoining  coursed,  are  to  be  nearer  each  other  than  12 
inches,  and  care  must  be  taken  that  the  bond  in  rear  of  the  face  stone  is  also  properly 
formed  throughout. 

When  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the  stretchers 
in  the  alternate  courses  must  be  at  least  one  and  a  half  times  their  height,  Bud  the 
headers  two  and  a  quarter  times  their  height ;  and  in  all  cases  the  tail  of  a  header  must 
have  a  width  of  two- thirds  the  length  of  its  face. 

8 

Hollow  Quoins — to  be  alternately  headers  and  stretchers,  the  former  at  lea  t  4^ 

feet  face  and  5^  feet  depth  of  bed ;  the  latter  5^  feet  face  and 
4^  feet  bed  in  the  top  couraes,  increasing. in  dimensions  downwards  at  a  rate  suited  to 
•the  batter  of  the  wall.  The  headers  are  to  be  checked  so  as  to  bond  at  least  one  foot  over 
the  face  stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually 
inci'easing  downward  at  a  rate  corresponding  to  the  batter  of  the  wall ;  the  hollow  to  be 
dressed  out  true  and  smooth  to  a  radius  of  8  inches,  from  which  the  heel  is  to  run  off 
obliquely  to  the  line  of  the  recess  wall.  Patterns  for  the  hollow  quoins  will  be  furnished 
by  the  resident  officer,  after  the  contractor  has  given  the  height  of  the  courses  he  intends 
to  use. 

Recess  Quoins — to  be  also  4^  by  5^  feet,  and  5^  by  4}  feet,  laid  alternately  out- 
bond  and  in-bond,  bevelled,  as  shown  on  plan ;  the  headers  to  be 
checked  so  as  to  make  return-bond  with  the  ashlar  of  the  recess. 

Chain  Wells  and  Man-Holes. — ^There  are  to  be  eight  chain  wells  in  the  positions 

indicated  on  the  plan ;  each  well  will  be  two  feet 
square  inside ;  and  the  man-holes  from  them  to  the  front  of  the  lock- walls  are  to  be 
made  at  the  angles  and  widths  to  permit  the  play  of  the  chains,  and  of  such  height  as  the 
officer  in  charge  may  direct. 

The  sills  and  lintels  to  be  of  stone  sufficiently  large  to  reach  aeross  the  opening,  and 
one  foot  on  each  side ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to  prsTcnt 
the  chain,  when  slack,  lodging  in  the  man-holes ;  sheaves  for  the  drug  chains  are  to  be 
inserted  and  secured  near  the  upper  inner  angles  of  the  man-holes.  The  face  stones  of 
the  wells  and  man-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face  of 
the  recess  walls,  and  are  to  be  properly  bonded  over  with  each  other  at  the  angles. 

Coursed  Work— for  the  face  of  the  chamber  walls  may  be  9  inches  high  and 

upwards;  but  a  course  once  commenced  must  be  continued  the 
same  height  throughout,  and  in  no  case  will  more  than  two  courses  be  allowed  to  make 
».up  the  height  of  one  course  of  cut  stone.  They  must  be  at  least  20  and  30  inches  depth 
of  bed  in  the  alternate  coui*ses,  and  have  not  less  than  2  feet  length  of  face  in  line  of  wall. 
In  every  course  there  are  to  be  headers  of  at  least  20  inches  length  of  face  and  4  feet 
depth  of  bed,  placed  not  more  than  12  feet  from  centre  to  centre. 
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In  all  cases  the  rear  part  of  both  headers  and  stretchers  mast  be  at  least  two-thirds 
the  length  of  their  face. 

The  face  of  the  stones  must  be  dressed  to  the  batter  of  the  wall,  boucharded,  and  the 
tfnaes  kept  good.  The  upper  and  lower  beds  must  be  made  parallel  for  their  entire 
depth,  and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole 
to  be  dressed  so  that  the  horizontal  and  vortical  joints  of  the  stone,  when  in  place,  shall 
not  exceed  |  of  an  inch. 

Backing — to  be  of  an  approved  class  of  large,  well-shaped  stones,  not  less  than  6 

inches  in  thickness  and  4  foet  area  of  bed,  laid  level  in  full  mortar  beds, 

tad  properly  bonded  throughout  the  wall ;  where  the  depth  of  the  face  stone  equals  or 

exceeds  12  inches,  two  thicknesses  of  backing  may  be  used,  provided  their  joint  depth 

doei  not  exceed  that  of  the  face-work. 

The  lower  beds,  if  neceseary,  must  be  picked  off  so  as  to  insure  an  uniform  and  equal 
htating  on  the  course  below.     No  pinning  will  be  permitted. 

The  edges  of  all  thin,  wedge-shaped  stones  must  be. broken  off  so  as  to  be  at  least  6 
iacbes  thick  ;  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stone,  it 
most  be  still  iurther  reduced.  After  this  has  been  done,  the  stone  laid,  and  the  vertical 
joints  pro])erly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  the  next 

coarse. 

The  backing  stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  stone 
ligamst  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall. 

GopiNO  Stones — of  the  chamber,  recesses  and  wing  walls  are  to  be  4  feet  wide  on 

top,  increasing  in  wijdth  downward  to  the  frost  batter  in  the  rear, 
ind  to  the  face  batter  of  the  walls ;  except  in  the  recesses,  where  the  face  will  be  plumb. 
They  are  to  be  at  least  15  inches  in  height  of  coarse  and  not  less  than  4  feet  long  in  line 
ofwall.  • 

Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces,  will  extend  over  the 
battresses  for  the  chain  wells,  for  the  arrangement  of  which,  as  well  as  for  the  quoins,  a 
detailed  plan  will  be  furnished. 

The  hollow  quoin  coping  must,  however,  be  at  least  6}  feet  square  on  top  and  2  feet 
depth  of  bed. 

The  lower  bed  and  Joints  of  each  stone  must  be  kept  full,  the  upper  bed  and  face 
neatly  dressed,  and  the  inner  top  arris  rounded  off  to  a  radius  of  3  inches ;  the  whole  to 
be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  one-fourth  of  an  inch. 

A  dowel  4  inches  long,  of  l|-inch  iron,  to  be  inserted  in  every  joint  15  inches  back 
from  the  face  and  6  inches  from  ihe  top. 

As  previously  stated,  the  lower  wings  of  this  lock  .are  to  be  extended  to  admit  of 
the  oonstrnctaon  of  a  bridge  to  carry  the  traffic  of  the  main  road  between  Thorold  and 
AUanburg. 

For  this  purpose,  arrangements  are  to  be  made  by  which  the  roadway  of  the  bridge 
is  to  be  nearly  on  the  same  level  as  the  coping  of  the  lock  and  wings.  The  bridge  will 
he  placed  so  that  when  in  position  the  centre  of  the  roadway  will  be  about  53  feet  below 
the  lower  gate  quoins  of  the  lock.    On  the  east  side  the  wing  wall,  or  that  part  of  it 
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occupied  by  the  bridge,  is  to  be  kept  3^  feet  lower  than  the  coping  of  the  lock,  access  to 
which,  on  the  channel  Bide,  is  to  be  by  means  of  five  or  more  steps  cut  out  of  the  solid, 
leaving  an  inclined  space  18  inches  in  width  next  the  face  of  the  wall. 

The  foundation  for  that  part  of  the  seat  for  the  turntable  east  of  the  side  wall  is  to 
be  laid  at  9  feet  below  the  top  of  the  lock  coping,  and  must  be  formed  either  of  timber 
and  plank  or  of  a  stratum  of  concrete,  as  may  be  directed.  It  is  to  be  16  feet  square, 
and  placed  so  that  its  centre  shall  be  15  feet  9  inches  back  from  the  face  of  the  side 
wall. 

The  wall  to  form  the  seat  for  the  heel  of  the  bridge  must  be  commenced  at  least  aix 
feet  below  the  surface  of  the  adjoining  ground.  Small  piers  are  also  to  be  built  in 
positions  that  will  form  a  rest  for  the  bridge  when  open. 

The  coping  stone  for  the  turntable  to  be  of  large  size  and  not  less  than  15  inches  in. 
depth,  the  pivot-stone  to  be  not  less  than  6  feet  square  and  2  feet  depth  of  bed. 

In  the  face  of  the  west  wing  wall  of  the  lock  a  recess  is  to  be  formed  of  the  depth 

required,  curved  and  otherwise  adapted  to  serve  as  a  seat  for  the  bridge  when  in  position. 

» 

These  different  arrangements  for  the  bridge  are  to  be  of  a  like  class  of  work  as 
subsequently  described  for  the  up|>er  works  of  the  other  bridges  on  the  section. 

The  extension  of  the  lower  wings  of  the  lock  will  be  of  a  like  class  of  work  as  that 
described  for  tho  chamber  walls,  which,  together  with  all  the  masonry  connected  with 
the  bridge  seat  and  rests  for  the  bridge  at  this  place,  will  all  be  measured,  estimated  and 
paid  for  at  the  same  rate  as  tendered  for  lock  masonry. 

Breast  Wall — to  consist  of  one  course  of  stone  18  inches  in  thickness  and  3^  feet 

in  width,  laid  in  between  the  side  walls  8  feet  or  more  above  the 
upper  recess ;  the  stones  are  to  be  properly  picked,  scabbled  or  dressed,  laid  to  close 
joints,  and  secured  to  each  other  with  dowels. 

Concrete, — where  used,  must  consist  of  an  approved  quality  of  stone,  broken  to 
cubes  of  1^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement  and 
clean,  sharp  sand,  in  such  proportions  as  may  be  required. 

Mortar. — ^The  whole  masonry  of  the  lock  must  be  laid  in  mortar,  made  of  the  best 
hydraulic  cement,  mixed  with  clean,  large-grained,  sharp  sand,  generally 
in  the  proportion  of  two  of  sand  to  one  of  cement,  or  such  other  proportions  as  may  be 
directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until 
used  must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided 
by  the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate 
use,  and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  in 
charge. 

Grout  shall  bo  made  either  by  adding  a  sufficient  quantity  of  water  to  well -tempered 
rich  mortar,  or  by  using  about  1 J  of  clean,  sharp  sand  to  one  of  cement,  and  adding  as 
much  water  as  may  be  required  to  make  the  whole  run  freely  when  properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  ne^jssary,  must  be: 
washed. 
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When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
maienals,  and  both  the  face  stones  and  backing  must  be  well  washed  if  claj  or  other  soil 
adheres  to  them,  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  be 
moistened  with  water  before  they  are  laid. 

In  case  the  walls,  or  anj  portion  of  them,  'are  allowed  to  remain  in  an  unfinished 
state  over  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thoroughly 
protect  them  from  the  action  of  frost. 

Obder  or  Building. — The  walU  are  to  be  carried  up  in  such  a  manner  as  not  to 

have  moro  than  two  unfinished  courses  at  one  time,  and  so 
that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  pi'epared  for  the  respective  places  they  are  to  occupy  in  the 
work  before  they  are  brought  on  to  the  walls,  and  all  tiie  vertical  joints  of  one  course 
most  be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
Bust  be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against 
'disturbing  the  stones  after  they  are  laid. 

FuDDLB  Bed — ^in  rear  of  the  lock  walls  to  be  3  feet  in  width,  carried  the  entire 

height ;  it  must  be  made  ot  the  best  description  of  material  that 
fan  be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness, 
«ch  of  which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well 
tiodden  and  pounded,  and  everything  done  to  render  the  whole  impervious  to  water. 
I^iddle  beds,  where  required  at  other  places,  are  i%  be  made  in  a  similar  way  and  of  snch 
dimensions  bb  may  be  directed. 

GuABD  Gates. — At  a  distance  of  800  feet  south  from  the  head  of  the  lift  lock 

(No.  25)  arrangements  are  to  be  made  for  placing  and  working  a 
fair  of  gates,  heading  toward  the  south,  for  the  purpose  of  controlling  titie  summit  level 
in  case  of  accident  to  the  gates  of  the  lock  below. 

The  mitre  sill  for  these  gates  is  to  be  four  (4)  feet  below  the  top  of  the  mitre  sills 
•of  the  present  lock  at  Port  Colbome,  which  will  make  the  walls  a  height  of  25f  feet. 

The  side  walls  are  to  be  placed  45  feet  apart  at  the  surface  water  line  of  the  lower 
reach  and  will  be  92  feet  in  length,  in  each  of  which  is  to  be  a  recess  for  gates  similar  to 
those  in  the  lift  lock  ;  the  wings  at  both  ends  will  be  alike,  but  at  the  northern  end  there 
viU  a  straight  line  of  about  15  feet  before  the  curve  of  the  wings  commences  ;  and  in  the 
&ce  of  the  wall  at  the  south  end,  for  the  entire  height,  two  checks  are  to  be  made  for  slop- 
water  timbers,  when  required. 

These  checks  are  to  be  six  feet  south  of  the  recess,  made  12  inches  wide  and  two  feet 
apart ;  at  the  top  they  are  to  be  6  inches  deep,  the  depth  increasing  according  to  the 
Utter  of  the  wall,  the  rear  part  being  carried  up  plumb. 

The  face  work  is  to  be  of  dressed  stone  which,  together  with  all  other  partil  of  the 
walls,  are  to  be  laid  in  hydraulic  cement  mortar  placed  on  a  foundation  of  timber  and 
plank  as  previously  described  for  the  lift  lock. 

The  pit  for  this  guard  lock  is  to  be  made  98  feet  long,  74  feet  wide  and  sunk  6^  feet 
•below  the  top  of  the  mitre  sills  of  the  present  lock  at  Port  Colbome.  The  bottom  must  be 
framed  ofi*  fair  and  level  lo  receive  the  foundation  timbers ;  sub  sills,  where  direated, 
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laid  ;  ihe  timbers  placed  and  the  spaces  between  them  filled  with  paddle  or  concrete,  a% 
itiky  be  required  ;  mitre  sill  platform  timbers  must  be  dressed  and  drawn  together  by 
means  of  horizontal  tie-rods  and  secured  by  yertical  bolts  ;  sheet  piles  to  be  of  the  lengthy 
prepared,  put  in  and  fastened  ;  mitre  sills  to  be  of  the  dimensions,  framed,  put  together 
and  secured,  and  the  whole  of  the  materials  for  these  different  parts  of  the  work  must  be 
of  the  best  class  of  their  respective  kinds,' and  the  workmanship  connected  with  them  be  in 
every  respect  executed  in  the  best  manner,  and  invariably  as  described  for  similar  works 
in  the  specification  for  the  lift  lock,  whether  the  foundation  be  on  clay  or  in  rock. 

0 

The  cut-stone  for  the  face-work,  the  hollow  and  recess  quoins  and  coping  must  all 
be  of  the  respective  dimensions,  and  throughout  must  be  dreesed  in  like  manner  as 
described  for  those  in  the  lift  lock. 

The  backing  stones  must  also  be  of  large  size  and  the  masonry  throughout  be  laid  aa 
described  for  the  lift  lock,  the  specification  for  which,  it  is  to  be  distinctly  understood,  shall 
apply,  in  the  fullest  extent,  to  the  work  to  be  done  of  all  kinds,  whether  in  the  founda- 
tions or  side  walls  to  be  buUt  for  the  reception  of  the  guard  gates,  class  of  materials,  the 
order  of  building,  and  in  all  other  re&pect8.  - 

To  form  a  base  for  the  side  walls  to  be  built  at  both  ends  of  both  the  lift  lock  and 
the  guard  lock,  a  crib  of  framed  timber  work  is  to  be  put  in  at  each  place,  of  a  height  that 
the  top  timbers  shall  be  one  foot  under  the  assumed  low- water  line  of  Lake  Erie,  at  all 
places  above  the  lift  lock  and  below  it,  one  foot  under  the  surface  of  the  reach. 

They  are  to  be  from  32  to  40  feet  in  length,  placed  oblique  to  the  centre  line  of  the 
canal,  made  to  a  batter  of  one  in  twenty-four,  adjoining  the  wing  walls,  where  they  are  to 
be  14  feet  wide  at  bottom  ;  at  the  outer  end  they  are  to  be  20  feet  wide  at  bottom,  and  be 
carried  up  with  offsets  of  C  inches  on  the  face  for  every  12  inches  rise,  so  as  to  correspond 
in  some  measure  with  the  batter  of  the  wall,  which  is  to  increase  gradually  until  within  a 
distance,  in  each  case,  of  about  90  feet  from  the  end  of  the  wing  wall  it  has  a  like  slope 
as  that  of  the  bank. 

The  sides  and  ends  of  the  cribs  are  to  be  of  pine  timber,  12x12  inches,  dovetailed  at 
the  corners,  and  connected  by  means  of  cross-ties  10  x  12  inches,  dovetailed  into  the  side 
pieces  under  and  over  them  and  arranged  so  as  not  to  be  more  than  10  feet  apart  from 
centre  to  centre. 

In  the  first  course  of  side  timbers  the  cross-ties  are  to  be  placed  not  more  than  three 
feet  apart,  to  obviate  the  necessity  of  using  floor  timbers. 

The  ends  of  th^  face  timbers  adjoining  the  wing  walls  are  to  be  let  5  inches  or 
more  into  the  masonry,  from  the  floor  of  the  lock  upward  for  the  entire  height  of  the 
respective  cribs.  The  ends  of  these  timbers  are  to  be  secured  to  the  masonry  by  fox  and 
key-bolts  or  otherwise  as  may  be  required ;  the  angles  of  the  cribs  and  the  cross-ties  an» 
also  to  be  fastened  with  rag-bolts  of  the  size  and  in  the  manner  directed. 

Hubble  Walls, — forming  the  extension  of  the  wings  at  both  ends  of  both  the  lift 
*  lock  and  the  guard  lock,  must  be  built  of  a  large  class  of  sound, 

well-shaped,  durable  stones,  properly  bonded  over  and  with  each  other,  and  laid  in  cement 
mortar  for  such  a  distance  adjoining  the  wing  walls  as  the  circumstances  may  require. 
They  are  in  all  cases  to  be  built  to  such  lines  as  will  form  a  suitable  oonnootion  between 
the  respective  wing  or  side  walls  and  the  inner  faces  of  the  bankd  or  adjoining  walls.  The 
faces  of  the  stones  must  invariably  Y>e  hammered  or  scabbled  to  such  batters  or  lines  aa 
may  be  required  to  adapt  them  to  the  positions  they  are  to  occupy  in  the  work. 
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This  section,  as  previously  stated,  embraces  the  construction  of  piers  and  abutments 
for  two  separate  swing  bridges,  one  to  carry  the  line  of  the  Welland  Railway  over  the 
cuud  where  it  passes  through  Marlatt*s  Fond,  and  the  other  to  carry  the  traffic  of  the  road 
immediately  north  of  Beaver  Dam  Creek.  They  are  to  be  of  masonry  laid  in  hydraulic 
cement  mortar,  built  chiefly  in  the  form  and  dimensions  herein  stated  and  in  the  manner 
labflequently  described,  or  that  may  be  required. 

The  water-way  at  both  places  is  to  be  in  four  divisiouR,  the  two  centre  ones  of  which 
in  each  case  ai-e  to  be  46  feet  wide,  and  foro<.  the  navigable  channels. 

In  the  vicinity  of  where  the  piers  and  abutments  for  the  common  road  bridg  e  are 
lituated,  a  space  220  feet  in  length  and  170  feet  in  width,  is  to  be  sunk  to  the  depth  of 
fire  feet  below  the  top  of  the  present  mitre  sill  of  Port  Ck)lbome  Lock,  and  the  sides  are 
to  be  made  to  a  slope  of  about  one  horizontal  to  one  vertical.  The  material  excavated 
from  this  space,  as  well  from  the  seats  of  the  piers,  which  are  to  be  one  foot  and  a  half 
{\\)  lower,  or  6}  feet  below  the  level  of  the  mitre  sills  of  the  lock  at  Port  Colbome,  must 
be  hauled  and  deposited  to  make  up  the  banks  of  the  new  line  through  the  Beaver 
DuD8  Valley.  Contractors  when,  tendering  should  bear  in  mind  that  it  is  only  the 
videning  beyond  the  side  slopes  and  the  deepening  below  ordinary  bottom  line  of  the 
prism  of  the  canal  which  will  be  measured,  estimated  and  paid  for  as  bridge   pit  excava- 

QOD. 

The  seats  for  the  piers  and  abutments  of  the  Welland  Railway  Bridge  are  to  be 
^icavated  down  to  the  surface  of  the  rock  if  it  is  within  five  feet  ot  the  bottom  line  of  the 
nacb.  All  the  material  to  be  removed  for  this  purpose  will  be  measui  ed^  esii  nated  and 
paid  for  as  bridge  pit  excavation. 

For  the  ordinary  road  bridge  the  centre  pier  is  to  be  16  feet  square,  the  rest  piers  IG 
feet  in  width  and  9  feet  thick  at  top  ;  the  centre  pier  for  the  railway  bridge  is  to  be  18  feet 
iqnare,  and  the  rest  piers  18  feet  in  width  and  9  feet  thick  at  top.  Through  the  centre 
of  each  of  them  an  arched  calvert  8  feet  in  height  and  from  6  to  8  feet  in  widt'h  is  to  be 
mide  on  a  line  ranging  with  that  of  the  canal. 

Unless  rock  is  found  within  a  few  feet  of  canaL bottom,  they  are  to  be  built  on  a 
fomidation  of  timber  and  plank,  the  top  of  which  must  be  at  leant  six  inches  under  the 
bottom  line  ;  in  every  case  these  walls  are  to  have  a  batter  of  one  in  twenty-four. 

The  arch  stones  of  the  culvert  are  to  be  21  inches  deep,  dressed  to  radiate  truly  for  their 
full  depth  and  made  to  lay  throughout  to  joints  of  one-fourth  (^)  of  an  inch.  The  bottom 
pari  of  the  arch  or  water-way,  is  to  be  of  dressed  and  properly-jointed  stones,  of  a  size 
that  two  of  them  will  make  up  the  width  of  the  opening,  and  the  end  of  each  pass  1 5 
iiiches  under  the  wall ;  the  second  course  to  project  one  foot  into  the  opening  on  each  side, 
^d  the  third  to  project  inward  6  inches. 

The  face  stones  of  the  piers  to  be  two  and  three  feet  depth  of  bed  in  alternate  courses, 
with  headers  in  every  course  4(  feet  long,  placed  not  more  than  nine  feet  apart  from 
centre  to  centre.  The  beds  and  ends  of  the  stones  are  to  be  kept  full,  and  dressed  so  an 
to  Uy  to  joints  one-fourth  {\)  of  an  inch,  and  have  the  face  in  all  cases  picked  or  scabbled 
to  a  £dr  surface  ;  this  is  understood  to  be  applicable  to  all  the  four  sides  of  the  centre  as 
well  as  the  rest  piers. 

The  heart  of  the  wall  in  each  case  must  invariably  be  made  up  with  flat-bedded 
stones,  not  less  than  4  feet  area  of  bed,  and  of  the  full  height  of  the  face  stones  ;  their 
Ms  and  joints  must  be  scabbled  or  [ticked,  if  necessary,  so  that,  when  laid,  the  horizontal 
joints  shall  not  exceed  five-eighths  (|)  of  an  inch,  and  the  vertical  joints  be  not  more  than 
one  inch  and  a  quarter. 
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The  seat  piers  to  carry  the  ends  of  the  oommon  road  bridge  when  in  position  are  to 
be  9  feet  thick  at  top,  those  for  the  railway  bridge  are  to  be  10  feet  thick  at  top,  all  of 
which  are  to  be  parallel  to  the  canal.  The  ends  of  those  for  the  road  bridge  are  to  be  at 
right  angles  to  the  face  of  the  pier ;  the  ends  of  those  connected  with  the  railway  are  to 
be  made  to  an  angle  corresponding  to  the  oblique  line  of  the  bridge;  the  sharp  points  at 
the  upper  and  lower  ends  of  the  latter  must  be  taken  off  at  right  angles  to  the  sides  or 
«nds  to  such  an  extont  as  may  at  the  time  be  considered  necessary.  They  are  all  to  be 
of  a  like  class  of  material  and  workmanship,  faced  on  both  sides  and  ends,  made  to  a  batter 
-of  one  in  twenty-four,  and  the  foundation  for  them  must  be  formed  at  a  like  depth  as 
described  for  the  centre  and  rest  piers. 

At  four  feet  from  the  top  of  these  piers,  or  at  such  other  height  as  may  be  required, 
offsets  on  the  front  side  are  to  be  formed  for  the  bridge  seat 

The  abutments  are  to  be  of  masonry,  the  foundations  of  which  are  to  be  laid  at  canal 
bottom,  or  at  such  other  level  above  or  below  that  point  as  circumstances  may  require. 
They  are  to  be  7^  feet  or  more  in  thickness,  carried  up  to  a  batter  of  one  in  twelve  on 
the  face  to  the  water  line,  and  made  plumb  in  the  rear  to  within  four  feet  of  the  top, 
thence  the  wall  will  diminish  to  the  rear  line  of  the  coping,  which  will  be  3^  feet  in 
-width.  The  face  work  to  be  similar  to  that  described  for  the  piers,  and  the  backing  of 
.large-sized,  well-shaped  stones,  laid  level  in  full  mortar  beds,  and  properly  bonded  through- 
•out  the  wall. 

The  centre  pier,  piers  for  seat  and  rest  of  bridge,  as  well  as  the  abutments,  must  all 
be  built  of  an  approved  class  of  stone,  free  from  drys,  seams  and  other  defects,  laid  in 
hydraulic  cement  mortar,  be  properly  bonded  throughout,  and  have  all  the  vertical  joints 
well  grouted  as  the  work  proceeds. 

Coping  stones  on  all  the  piers  to  be  at  least  15  inches  in  depth,  of  a  size  that  two 
«tones  will  makeup  the  width  of  the  piers  for  the  seats  and  n^stsof  the  bridge,  and  break 
joints  properly  with  the  adjoining  stones.  Those  on  the  centre  pier  must  be  from  4  to  € 
feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  the  track  for 
the  rollers  of  the  turntable.  They  must  be  full  bedded  throughout,  and  dressed  so  as  to 
lay  to  joints  not  exceeding  one-fourth  of  an  inch ;  and  the  top  side  must  have  a  Cftir 
surface,  be  neatly  boucharded,  and,  where  required,  the  outer  top  arrises  arete  be  rounded  off. 

The  pivot-stone  to  be  not  less  than  six  feet  square,  and  two'  feet  depth  of  bed  ;  the 
space  between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  of  the  same 
thickness  as  the  latter,  properly  dressed  and  jointed  to  the  width,  and  be  at  least  3^  feet 
in  length. 

In  the  centre  of  the  rest  piers,  one  of  the  coping  stones  for  a  width  of  four  feet  is  to 
be  twenty-four  inches  in  depth,  and  checked  to  the  curve  of  the  toe  of  the  bridge.  This 
■stone  in  each  case  must  be  secured  with  fox-wedged  bolts  1^  inches  diameter,  let  into  the 
masonry  underneath. 

The  coping  on  the  piers  for  the  seat,  and  the  abutments  of  the  road  bridge,  will  be 
10  inches  in  thickness  at  the  centre  of  the  road,  curved  on  top,  so  as  to  be  eight  inches 
at  the  sides,  ])laced  so  as  to  form  a  recess  for  fixed  girders  and  the  toe  of  the  swing. 

At  all  four  comers  of  the  road  bridge^  parapet  piers  are  to  be  built  4^  feet  square  at 
base,  diminishing  upward— one  of  which  at  each  end  of  the  bridge  must  be  recessed  and 
hollowed  out  to  receive  machinery. 

The  wings  of  the  abutments  are  also  to  be  canued  up  to  the  same  height  as  t^e 
j)arapet  piers  and  finished  with  coping,  as  indicated  on  the  plans. 
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The  walls  above  and  below  the  abutroents,  for  a  distance  of  40  feet  or  more,  are  to 
\m  of  masonry,  arranged  to  wind  gradually  round  to  meet  the  line  of  the  s]o|>e  on  the 
respective  sides. 

The  foundation  timbers  to  be  of  ]»ine,  laid  level,  and  must  have  an  uniform  bearing 
tjirooghout  their  entire  length.  Those  under  the  centre  and  rest  piers  are  to  be  laid 
transversely  to  the  canal,  one  foot  apart,  and  for  the  other  piers  and  abu'-ments  they  are 
to  be  laid  either  longitudinally  or  transversely,  as  may  be  required. 

In  all  cases  the  space*}  between  them  must  be  filled  with  a  good  desciiption  of  puddle 
or  concrete,  as  may  be  directed. 

The  covering  plank  to  bew  of  pine,  three  inches  thick,  and  must  be  fastened  to  the 
simbers  with  1 1- inch  white  oak  treenails  eight  inches  long.  , 

Shkbt  Pjles — of  4-incli  pine  plank  are  to  be  put  in  or  driven  on  all  sides  of  the 

piers  if  the  officer  in  oharge  considers  it  necessary. 

Crib-Worx. — Between  the  centre  and  rest  piers,  as  well  as  above  and  below  them, 

and  if  the  bottom  is  rock,  above  and  below  the  piers  for  the  seat  of 
the  bridge,  crib- work  is  to  V>e  constructed  to  form  bearings  for  the  fenders  and  for  the 
protection  of  the  respective  parts  of  the  work. 

The  cribs  for  the  miJdle  portion  of  the  work  are  to  be  the  same  width  as  the  stone 
piers,  t.e.,  for  the^oad  bridge  16  feet  wide  at  top,  and  for  the  railway  bridge  18  feet  wide 
tttop,  in  both  cases,  increasing  downward  on  both  sides  at  the  rate  of  one  in  twenty -four ; 
aiul  through  the  middle  of  them,  longitudinally,  a  clear  water-way  must  be  formed  of 
nch  dimensions  as  may  be  directed.         ^ 

Transverse  openings  are  also  to  be  made  in  the  crib- work  adjoining  the  oeiiti'e  and 
i^  piers  and  elsewhere,  of  such  shape  and  dimensions  9S  may,  together  with  tlie  centre 
openings,  give  an  area  e'|ual  to  at  least  that  of  the  arch- ways  formed  through  the  masonry. 

In  the  crib-work  above  and  below  the  piers  for  the  seat  of  the  bridge,  there  are,  in 
each  case,  to  be  left  two  openings  on  the  upper  and  two  on  the  lower  side.  The  sides  of 
these  openings  are  to  be  formed,  framed  and  secured  in  like  manner  as  the  face  work  of 
the  cribs,  the  bottom  to  be  of  3-inch  plank,  well-fastened  with  pressed  spikes,  and  the  top 
to  \ye  formed  of  pieces  not  less  than  10  inches  thick,  and  of  a  length  to  take  a  full  bearing 
on  the  side  timbers  of  the  respective  water-ways. 

The  cribs  are  to  be  of  pine  timber,  1 2  inches  square,  straight,  sound,  full  on  the 
edges,  and  are  to  be  framed  so  as  to  leave  a  space  of  I^  inches  between  the  different 
conrses.  At  the  angles  they  are  to  be  connected  by  doubl»-bevelled  dovetails,  arranged 
so  that  every  end  timber  shall  be  dovetailed  into  two  side  timbei*s,  and  the  side  timbers 
be  similarly  placed  betvveen  those  forming  the  ends.  At  each  corner  in  every  course  a 
rag-bole  12  inches  long  and  J -inch  diameter  is  to  be  driven  through  th«  dovetail. 

Cboss  Ties — to  be  at  loast  1('  inches  thick,  of  sufficient  size  to  square  10  x  12  inches 

at  both  ends,  and  the  full  length  of  the  outside  v-idth  of  the  cribs. 
They  are  to  be  ])laced  not  more  than  10  feet  apart,  and  so  arrang**'!  that  the  ties  renting 
on  the  different  rounds  of  tiinl  er  nhM  be  midway  between  those  of  the  courses  immedi- 
stely  below  and  above. 

Their  ends  are  to  l»e  dovetuiled  3  J  inches  into  the  timbers  under  and  ov«r  them, 
the  dovetail  to  ftplav  1^  inches  on  both  sides  so  as  to  stand  eight  inches  at  the  neck  and 
11  inches  at  the  outer  end. 
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Under  the  head  of  each  tie,  in  the  joint  between  the  courses  immediately  below  it,  & 
block  1^  X  12  X  12  inches  is  to  be  inserted  to  give  an  uniform  bearing,  and  a  rag-bolt  2^ 
feet  long,  ^  of  an  inch  diameter,  is  to  be  driven  through  the  head  of  each  tie,  passing 
down  through  the  course  on  which  it  rests,  the  block  and  course  under  it,  and  into  the 
head  of  the  next  cross  tie. 

Longitudinal  Ties. — At  such  places  in  the  cribs  as  may  be  required,  longitudinal 

ties  1 0  inches  thick  are  to  be  framed  into  and  dovetailed 
between  the  end  timbers,  have  blocks  under  them,  and  be  secured  by  bolts  of  similar 
dimensions  in  like  manner  as  described  for  the  transverse  ties,  into  which  they  are  to  be 
notched  and  fastened  at  the  crossings  by  means  of  white  oak  treenails  two  indies 
diameter. 

The  cribs  are  to  be  further  secured  by  vertical  ranges  of  plank  placed  inside,  and 
extending  frorti  the  lowest  side  timber  up  to  the  water-line.  There  are  to  be  three  ranges 
on  a  side,  that  is  to  say  : — one  at  or  near  each  angle  and  another  in  the  centre,  making 
in  all  six  vertical  ranges  in  a  crib.  The  planks  are  to  be  four  inches  thick  and  10  inches 
in  width,  fa.stened  from*  the  inside  with  10-inch  spike,  five-eighths  of  an  inch  diameter, 
two  driven  through  each  plank  into  each  of  the  lowest  side  pieces,  and  one  at  every  crossing 
of  a  side  timber  from  the  bottom  timber  upward.  They  may  be  })ut  on  in  lengths  of 
fi-om  eight  to  ten  feet  or  more  ;  but  they  must  be  so  arranged  that  the  upper  length  in  all 
cases  shall  reach  down  at  least  two  feet  lower  than  the  top  of  the  plank  of  the  same 
range  below.  *• 

In  the  first  course  of  side  timbers  the  cross  ties  are  to  be  placed  not  more  than  three 
feet  apart,  so  as  to  obviate  the  necessity  of  using  floor  timbers. 

The  cribs  forming  the  upper  and  lower  terminations  of  the  piers  are  in  all  cases  to 
splay  five  feet  or  more  on  the  sides  next  the  channel. 

The  whole  interior  of  the  crib-work,  except  the  water-ways,  to  be  filled  witii  an 
approved  class  of  moderate-sized  stone  ballast. 

^  Along  both  sides  of  the  guide-piers  there  are  to  be  two  ranges  of  wale  timbers  of 
whftd  oak  6x12  inches  ;  the  upper  range  to  be  fastened  by  means  of  screw-bolts,  half  an 
inch  diameter,  having  upset  heads  let  into  wrought  iron  washers  counter-sunk  for  them. 
The  other  range  to  be  seven  feet  lower,  and  fastened  by  rag  bolts,  J  of  an  inch  diaiineter, 
having  similar  heads  and  washers  to  those  in  the  upper  range. 

The  wale-pieces  to  be  put  on  in  lengths  of  from  24  to  40  feet ;  their  upper  edges  m 
to  be  chamfered,  and  where  they  connect  their  ends  are  to  be  scarfed,  covered  with  boiler 
plate,  and  secured  as  directed. 

For  the  protection  of  the  structure  and  piers,  thi^ee  clustei-s  of  piles  are  to  be  driven 
within  range  of  the  centre  pier,  at  suitable  distances  above  and  below  it ;  they  are  to  be 
connected  by  means  of  thorough -bolts,  straps,  &c.,  and  stand  one  foot  or  more  over  th< 
cribs,  Ac.,  as  may  be  required.  Piles  are  also  to  be  driven  for  the  protection  of  the  crib 
work  placed  above  and  below  the  seat  piers  of  the  bridge. 

In  case  the  bottom  is  rock,  the  structure  and  piers  are  to  be  protected  by  means  ol 
three  clusters  of  detaclied  oak  timbers  placed  vertically  within  range  of  the  centre  pier,  ai 
suitable  distances  above  and  below  it ;  their  ends  are  to  be  let  into  the  rock  undemeatl 
for  such  a  depth  as  circumstances  may  require.  On  the  lower  end  of  each  timber  a  banc 
of  wrought  iron  3^''  x  1^"  is  to  be  fitted,  and  a  bar  of  iron  2  inches  diameter  is  to  paaaaf 
vertically  1 2  inches  into  the  timber,  and  1 8  inches  into  the  rock  ;    they  are  further  %o  \m 
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fiotened  by  means  of  knees,  straps  aird  bolts,  in  the  rooet  sectire  manner  that  their  posi- 
tioD,  (Ssc,  wtli  admit  of  adopting.  At  top  they  are  to  be  connected  by  means  of  thorough 
bolts,  stiups  and  otherwise,  and  stand  ono  foot  or  moreover  the  cribs,  as  may  be  reqidred. 

Kthe  bottom  is  rock,  vertical  timbers  will  have  to  be  put  in  and  secured  in  a  similar 
.  Yiy  as  al)ove  described,  instead  of  piles,  for  forming  and  supporting  fenders  on  both  sides 
above  and  below  the  bridge. 

In  case,  however,  that  the  bottom  is  clay,  the  bridge  works  will  be  protected  in  the 
following  manner  . — 

FfNDEBS — are  to  be  constructed  on  the  land  sides  of  both  the  water-ways,  extending 
for  some  distance  above  and  below  the  bridge,  as  rei-resented  on  the 
general  plan.  They  are  to  be  formed  by  means  of  piles,  caps,  anchor  timbei-a,  and  wale 
pieces,  all  of  white  oak  timber.  The  piles  to  be  not  less  than  1 1  inches  diameter  at  the 
snail  end,  driven  from  six  to  ten  feet  into  the  bottom,  three  in  a  group  at  about  12  feet 
from  centre  to  centre,  and  one  at  the  middle  of  each  anchor  timber  when  they  exceed  25 
feet  in  length.  The  caps  are  to  be  formed  of  two  pieces,  each  6x10  inches,  arranged 
^ut  eight  inches  apart,  and  checked  obliquely  to  receive  a  dovetail  formed  on  the  head 
of  the  piles,  to  each  of  which  they  will  be  secured  with  wrought  iron  screw-bolts  J  of  an 
inch  diameter,  having  u}3set  heads  and  cast  iron  bevel  washei-s  let  flush  into  the  outside 
cap-pieces. 

Immediately  under  the  caps  the  anchor  timbers  will  connect,  with  a  dovetail,  the 
onter  piles,  and  be  further  secured  by  a  thorough  screw-bolt  of  seven-eighths  (|)  of  an 
inch  diameter  ;  they  will  bear  on  the  inside  pile  of  the  group  and  the  ends  extend  to  the 
ontside  of  the  front  cap-pieces,  and  under  them  a  waling  timber  of  white  oak  8x10 
inches  is  to  be  fastened  to  the  same  or  inside  piles  with  a  screw-bolt  of  one  and  one- 
eighth  (l^)  inch  i*ound  iron,  having  upset  heads  and  washers,  sunk  flush  as  described  for 
the  cap-pieces.  Where  the  wale-pieces  are  scaifjd  they  must  be  secured  to  the  outer  piles 
vith  screw-bolts  ^  of  an  inch  diameter,  with  nuts,  heads,  &c.j  as  described  for  the 
othera.  At  seven  (7)  feet  below  the  top  of  the  cap-piecos,  another  range  of  waling  8x10 
inches  is  to  be  put  on  and  fastened  throughout  with  bolts  in  like  manner  as  for  the 
npper  tier. 

The  outer  ends  of  the  anchor  timbers  must  be  let  into  the  banks  for  such  a  distance 
as  may  be  required,  and  be  secured  to  mud  sills  or  cross  timbers. 

The  superstructure  of  the  bridges — both  for  the  fixed  and  moveable  j^arts— as  well 
as  the  machinery  for  working  them,  will  be  made  a  separate  contract 

Parties  "  tendering  "  should  bear  in  mind  that  dams  will  have  to  be  formed  through 
Uarlatt's  Pond,  on  both  sides  of  the  site  for  the  Welland  Railway  Bridge,  and  that  seata 
for  them  must  be  prepared  and  the  dams  made  between  the  close  of  navigatioii  of  the 
present  year  (1877)  and  the  opening  of  the  canal  in  the  spring  of  1878,  or  during  the 
winter  in  which  the  water  of  the  canal  is  drawn  down  for  these  and  other  pui*poses. 

The  bulk  sum  tendered  for  unwatering  the  space  between  these  dams  must  include 
the  removal  of  all  surface  water,  leaks,  spri)igs  or  water  that  may  in  any  way  get  into 
it  during  the  time  of  excavating  the  foundation,  and  for  the  whole  time  required  for  the 
▼cries  connected  with  building  the  piers  and  abutments  for  the  bridge.  It  should  also 
include  the  clearing  out  and  forming  a  site  for  the  dams  ;  but  the  material  in  the  dams 
themselves  will  be  estimated,  measured  and  paid  for  at  the  same  vates  as  for  excavation 
on  the  section. 
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In  order  to  odmit  of  building  the  piers  and  abutments  for  the  Wetland  Bailwajr^ 
brid^dunng  the  summer  of  1877,  a  tempjrary  turn-out  to  carry  the  traffic  of  the  line 
past  the  place  will  have  to  be  constructed.  This  it  is  proposed  to  place  on  the  south  side 
of  the  present  track,  and  to  form  by  short  stretches  of  embankment  at  each  end  and  pile 
trestle  work  through  the  water-covered  space  called  Marlatt'9  Pond.  It  will  be  in  the 
Aggregate  about  1,400  feet  in  lengthy  about  three-fifths  of  which  will  be  on  dry  ground 
and  two-fifths  through  water. 

The  trestles  are  to  be  formed  in  benches  of  four  or  more  well  driven  piles  in  each' 
measuring  1 6  feet  from  centre  to  centre  of  the  outside  range,  and  6  feet  from  centre  to 
centre  of  the  two  in  the  middle  ;  they  are  to  be  placed  about  20  feet  apart  on  the  line  of 
the  track.  On  the  top  of  the  two  middle  rows  of  piles,  longitudinal  cap-pieces  12  x  14 
inches  are  to  be  formed,  and  transverse  cap-pieces  14  x  14  inches  are  to  be  formed  at 
«ach  bench  on  the  top  of  the  outer  piles  and  notched  over  and  into  the  longitudinal  cap- 
pieces.  Four  stringers  each  12  x  12  inches  are  to  be  placed  on  top  of  the  transverse 
caps,  the  two  middle  ones  of  which  are  to  be  immediately  over  tlie  longitudinal  caps  to 
which  they  are  to  be  secured  at  every  &ve  feet  with  bolts,  one  inch  and  a  half  diameter. 
Cross  ties  8''  x  8''  are  to  be  placed  over  the  whole  of  the  stringers  about  12  inches  apart ; 
they  are  to  be  checked  into  the  middle  stiingers,  and  their  outer  ends  are  to  be  checked 
or  framed  in  between  the  outer  stringera  and  top  guard  timber,  and  the  whole  fastened 
together  at  every  third  cross  tie  with  screw-bolts,  one  inch  and  a  half  diameter.  The  two 
middle  longitudinal  stringers  are  to  be  further  secured  by  means  of  screw-bolts,  one  inch 
diameter,  connected  with  collar  pieces  fastened  to  the  tops  of  the  piles. 

TTwo  diagonal  struts  or  ties  14"  x  4"  are  to  be  fastened  to  the  tops  of  the  outsid^ 
range  of  piles  and  as  low  down  on  the  opposite  outside  ])ile  as  can  be  done  when  the 
water  is  drawn  off — spikes  to  be  f  inch  diameter  and  1 2  inches  long ;  where  these  diago- 
2ials  cross  each  other  they  are  to  have  distance  blocks  between  them  and  be  fastened  with 
a  |-inch  screw-bolt. 

The  piles  will  vary  from  2 C  to  32  feet  in  length  and  mxisb  be  of  approved  timber  not 
less  than  13  inches  diameter  at  the  smsdl  end;  all  of  them  must  bo  well  and  satisfactOTily 
<lriven. 

Longitudinal  timbers  will  generally  be  about  42  feet  long,  and  must  be  scarfed  at 
tihe  ends  and  bolted  as  directed. 

Cap-pieces  to  be  20  feet  long,  cross  ties  15  feet  long,  diagonals  27  feet  long. 

Adjoining  the  embankments,  on  both  sides,  the  piles  are  to  be  driven  10  feet  a])art 
longitudinally,  and  the  whole  well  secured  with  diagonal  braces. 

Contractors,  when  tendering  for  forming  this  temporary  deviation  of  the  line  of  the 
Welland  Railway  are  requested  to  bear  in  mind  that  tho  whole  of  tlie  piles  must  be 
driven  before  the  middle  of  November  next,  in  order  to  admit  of  putting  on  the 
diagonal  braces,  and  otherwise  completing  the  whole  of  the  work  connected  with  the 
change  of  the  line  when  the  water  is  drawn  off  the  canal  for  the  purpose  of  executlDg 
^his  and  other  works. 

« 

The  prices  tendered  for  the  respective  items  of  work  must  include  the  removal  of 
all  the  timber  work  in  the  **  turn  out "  when  no  longer  required,  and  piling  it,  as  may 
l>e  directed,  on  canal  property  within  a  distance  of  500  feet  from  the  place  where  it 
jremoved. 
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SYPHON   CULVERT. 

At  a  place  about  500  feet  north  of  the  lower  qnoins  on  the  lift  lock  (No.  25)  on  this 
section,  an  inverted  syphon  culvei-t  is  to  be  built  to  pass  the  drainage  from  the  east 
through  under  the  new  line  of  the  canal. 

It  is  to  be  8  feet  wide  and  5  feet  high  inside,  constructed  of  masonry  laid  in 
hydraulic  cement  mortar  on  a  bearing  surface  of  timber  and  plank  ;  the  whole  to  be 
ftstened  and  secured  in  the  manner  herein  described. 

To  enable  the  site  of  the  culvert  to  be  laid  dry,  a  dam  or  bank  formed  of  material 
iiken  from  the  excavation  of  the  lock-pit  or  raceway,  is  to  be  made  on  the  north  and  west 
odes  of  it  and  the  water  afterwards  pumped  out  of  the  space  thus  enclosed. 

The  material  used  in  forming  these  dams  will  be  paid  for  in  the  excavation  of  that 
part  of  the  works  from  which  it  is  taken,  and  such  portions  of  it  as  must  subsequently  be 
remored  will  be  paid  for  in  the  excavation  of  a  channel  to  or  from  the  culvert  or  in 
foraiing  the  piism  of  the  canal  as  may  be  required. 

Contractors  shoald,  however,  bear  in  mind  that  great  care  must  be  taken  in  preparing^ 
the  seats  of  these  dams,  by  the  removal  of  all  logs,  sunken  timber,  roots  or  whatever  is 
onsnited  for  the  ba.se  of  a  water-tight  bank,  as  they  are  not  merely  for  a  tempoi*ary 
pQrpose ;  but  a  considerable  part  of  them  will  form  the  seat  of  the  sid-^  banks  of  the  canal. 

The  clearing  out  and  prepaiing  of  tlie  seats  for  these  dams,  the  subsequent  main- 
tenance of  the  banks,  un watering  of  the  culvert  pit,  and  keeping  it  dry  from  the 
oommencement  of  the  works  until  their  full  and  satisfactory  completion,  must  all  be 
embraced  in  the  "  bulk  sum  "  stated  in  the  tender  for  unwatering  the  works. 

The  pit  for  the  culvert  will  be  about  280  feet  in  length,  25  feet  of  which  at  each  end 
most  be  made  25  feet  in  width,  and  between  those  points  it  is  to  be  18^  feet  wide  at 
bottom,  the  whole  to  be  excavated  to  an  uniform  level  surface  at  the  depth  of  11^  feet 
helow  the  top  of  the  lower  mitrp  sill  of  Lock  No.  25.  The  sides  to  be  made  as  nearly 
vertical  as  the  nature  of  the  material  to  be  removed  will  admit ;  but  as  the  contractor 
mnat  assume  the  entire  risk  of  all  slides  which  may  occur,  and  the  whole  exi^ense  of  their 
removal,  he  will  be  allowed  a  slope  of  two  horizontal  to  one  vertical  on  both  the  sides 
and  ends  of  the  cut. 

This  allowance  for  |lope3  does  not,  however,  apply  to  rock,  if  such  be  found  in  the 
bottom. 

Foundation  Timbers — to  be  of  pine  12  inches  square,  laid  6  inches  apart  trans- 
versely to  the  culvert  or  parallel  to  tho  canal,  the  spacer 
between  them  and  at  their  ends  must,  immediately  after  they  are  satisfactoi  ily  laid,  be 
veil  filled  with  the  best  description  of  puddle,  well   cut  and   rammed  as  subsequently 
described  ;  or,  if  so  directed,  concrete  must  be  used  for  that  purpose. 

For  a  distance  of  about  70  feet  on  each  side  of  the  centre  line  of  the  canal,  two 
ranges  of  sub-sills  12x12  inches  are  to  be  Uid  in  trenches  cut  for  their  reception,  under 
the  floor  timbers.  They  are  to  be  placed  so  that  the  centre  of  each  range  shall  be  5  J  feet 
from  the  centre  line  of*  the  culvert. 

At  every  six  feet,  in  both  ranges  and  at  places  directly  opposite  each  other,  for  tho. 
distapce  above  stated,  a  tie  rod  one  inch  and  a  half  (IJ)  or  more  diameter,  is  to  pass 
vertically  throagh  the  sill  pieces,  and  be  of  a  length  to  extend  through  the  end  of  a  cross- 
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binding  piece  which  rests  on  the  crown  of  the  arch.  Tie  rods  to  be  alternately  of  copi>er 
and  iron,  i.e.  one  half  the  number  will  be  copper  and  the  other  half  iron.  These  tie  rods 
to  have  upset  heads  and  large  washers  on  the  under  sides  of  the  sill  pieces,  and  their  upper 
€nds  are  to  be  screwed  and  have  nuts  the  full  str-jngtli  of  the  bar ;  the  tops  of  these  siil 
pieces  when  laid  must  be  on  the  same  level  as  the  foundation,  and  form  a  fair  bearing  for 
the  floor  timbers ;  the  spaces  alongside  of  them  must  be  well  filled  with  puddle,  and  great 
care  taken  to  keep  the  tie  rods  plumb  until  they  are  properly  supported  by  the  adjoiaiug 
work. 

Four  ranges  of  sheet  piles  of  4r-inc]i  well-jointed  pine  plank,  chamferecl  on  the  edges, 
6  feet  in  length,  are  to  be  put  in  across  the  foundation  and  fastened  to  a  floor  timber 
extending  3  feet  on  each  side,  beyond  the  line  of  the  walls ;  one  at  the  inner  side  of  the 
well  at  both  ends  of  the  culvert,  and  one  within  ten  feet  of  the  toe  of  the  inside  slope  oa 
both  sides  of  the  canal.  Trenches  of  such  a  depth  as  directed  are  to  be  cut  plumb  on  the 
proper  lines  for  the  sheet  piles,  and  the  places  must  afterwards  be  filled  with  the  best 
description  of  puddle  to  the  height  of  the  adjoining  ground. 

The  floor  timbers  when  laid,  after  the  spaces  between  them  have  been  well  filled  with 
puddle,  must  be  dubbed  to  an  uniform  surface  to  receive  the  plank,  which  is  to  be  3  inches 
thick,  well  jointed  with  a  plane,  and  when  being  laid  must  be  driven  up  close,  break 
joints,  and  be  fastened  with  white  oak  treenails,  nine  inches  long  and  1^  inches  diameter, 
two  in  each  end  of  a  plank  and  one  on  alternate  sides  at  every  crossing  of  a  timber. 

In  case  it  is  decided  to  put  on  a  second  courso  of  plank  between  the  side  walls,  the 
upper  one  will  be  2  inches  thick,  and  the  lower  course  must  be  dubbed  to  a  fair  surface 
for  it,  the  upper  course  to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank 
and  one  at  each  crossing  of  a  timber,  on  alternate  sides  of  the  plank. 
« 
Masonry. — All  the  stone  used  in  the  culvert  must  be  of  the  best  class  of  approved 
sound  and  durable  grey  limestons,  free  from  seams,  drys,  shakes,  sand 
holes  and  other  defects. 

The  water-way  is  to  be  made  8  feet  wide  between  the  side  walls  or  abutments,  which 
are  to  be  2^  feet  high  to  the  springing  line  of  the  arch  ;  the  latter  is  to  be  a  circular 
segment  of  2  J  feet  rise. 

All  the  face-work  of  the  water-way  and  wells  at  both  ends  of  it  are  to  be  of  stone 
of  the  dimensions,  dressed  and  boucharded  as  herein  described. 

* 

The  abutments  are  to  be  4^  feet  thick,  carried  up'to  a  batter  of  one  in  twelve  on  the 
outer  side,  to  within  15  inches  of  the  crown  of  the  arch.  On  the  inner  or  face  side,  thej 
may  be  made  up  of  two  courses,  provided  the  upper  course,  in  each  case  is  formed  into  a 
skew-back  for  the  springing  of  the  arch — the  nose  or  thin  part  of  all  ot  which  stones  must 
be  at  least  eight  inches  thick,  and  increase  gradually  for  a  width  of  twenty-one  inches  to 
the  angle  suited  to  the  radius  of  the  curvature.  At  least  one  of  these  two  courses  must 
be  thirty-one  inches  width  of  bed,  and  the  other  twenty-one  inches,  with  headers  not  more 
than  ten  feet  apart  in  each  course.  In  all  cases  the  beds  and  ends  of  the  stones  must  be 
full,  the  arrises  kept  good,  and  the  whole  dressed  and  laid  so  that  neither  the  horizontal 
nor  vertical  joints  shall  exceed  one-fourth  of  an  inch. 

The  arch  stones  must  be  fully  twenty-one  inches  deep  and  be  at  least  ten  inches  thick 
on  the  soffit,  which  must  be  dressed  to  correspond  to  the  line  of  the  curve,  and  the  beds 
*je  dressed  smooth  and  straight,  so  as  to  radiate  truly  for  th-eir  full  depth  (21  inches), 
their  end  joints  must  also  be  kept  full,  and  the  various  stones  must  be  of  such  lengths  as 
to  break  joints  properly  over  and  with  each  other.     The  courses  must  be  divided  in  such 
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^  manner  that  there  shall  be  an  equal  number  on  each  side  of  the  key -stones,  which  must 
be  at  least  ten  inch^  thick  on  the  lower  side  when  fitted  for  the  respective  places  they 
are  to  occupy. 

Id  all  cases  the  stones  of  the  different  courses  of  the  abutments  and  arch  mnst  break 
joints  over  and  with  each  other  at  least  twelve  inchos,  and  throughout  must  be  laid  iu 
fall  mortar-beds  and  driven  up  by  means  of  a  heavy  wooden  maul,  to  joints  of  on3-fourth  ot 
■aoioch. 

The  arch  must  be  formed  on  properly  framed  centres,  the  cast  of  materials,  framing 
aad  fitting  up  of  which,  together  with  their  complete  removal  when  no  longer  required, 
oust  be  embraced  in  the  rate  or  price  tendered  for  masonry. 

For  70  feet  on  each  side  of  the  centre  line  of  the  canal  the  arch  stones  from  the 
fringing  line  upwards  are  to  be  secured  to  each  other  by  means  of  wrought  iron  dowels 
one  inch  and  a  quarter  (l^")  diameter  and  3  inches  long,  let  one  inch  and  a  half  into  the 
bed  in  the  centre  of  each  stone,  and  another  iu  like  manner  put  in  at  the  end  joints.  The 
key-stones  must  also  be  fastened  by  dowels  let  down  through  checks  cut  in  the  beds  of 
the  stones,  then  moved  a  few  inches,  after  which  the  checks  are  to  bj  thoroughly  filled 
'^th  grout. 

« 

The  abutment  and  spandrel  walls  are  to  be  oarried  up  to  within  fifteen  inches  of  the 
«n)wn  of  the  arch,  the  upper  stones  of  which  for  70  feet  on  each  side  of  the  Cf^ntre  line  of 
the  oanal  must  be  in  pieces  of  not  less  than  ten  square  feet  area,  and  be  laid  throughout 
^moderately  close  joints. 

The  well  at  the  east  end  of  the  culvert  is  to  be  eight  feet  square  at  fioor  line ;  the 
breast  wall  7  J  feet  thick  at  bottom,  is  to  have  a  batter  of  one  in  twelve  on  the  inside,  and 
be  carried  up  plumb  in  the  rear  to  within  four  feet  of  the  bottom  of  the  water-course, 
wbere  a  frost  batter  will  be  commenced  and  carried  up  with  such  an  inclination  as  to 
terminate  at  the  back  line  of  the  coping,  which  is  to  be  3^  feet  in  width  and  must  extend 
^  least  one  foot  into  the  wall  on  each  side  of  the  water-way. 

The  wall  immediately  .over  the  eastern  end  of  the  arch,  and  also  the  side  walls  are 
tobe  7^  feet  in  thickness,  and  that  part  of  each  of  them  next  the  well  is  to  be  of  dressed 
stone,  all  of  which  must  be  properly  bonded  at  the  angles  and  over  each  other.  They  are 
tobe  carried  up  to  a  batter  of  one  in  twenty-four  on  the  face  to  the  underside  of  the 
^ping,  and  the  rear  sides  of  them  are  to  be  made  vertical  up  to  within  five  feet  of  the  top 
bank  or  adjoining  ground,  where  a  Irost  batter  is  to  be  commenced  and  made  to  such  an 
inclination  as  will  strike  a  line  2^  feet  b£U?k  from  the  respective  sides  of  the  well,  at  or 
Q6ar  the  surface  of  the  ground. 

From  the  point  above  mentioned  upward,  the  walls  are  to  be  2^  feet  in  thickness, 
faced  on  both  sides,  and  must  be  made  up  of  stones  the  full  width  (2^  feet),  to  the  under- 
ade  of  the  coping,  which  is  to  be  three  feet  wide  on  top,  project  thi'ee  inches  on  each  side, 
and  have  the  top  dressed  so  as  to  be  one  inch  higher  for  a  width  of  nine  inches  in  the 
niiddle  than  on  either  face. 

The  top  of  the  side  walls  to  have  an  inclination  outward  of  about  one  and  a  half 
horisontalto  one  vertical,  except  immediately  over  the  breast  wall  where  the  coping  is  to 
be  level. 

The  fdoe-stones  of  the  wells  must  be  at  legist  20  and  30  inches  depth  of  bed  in  the. 
Alternate  courses  and  not  less  than  2)^  feet  length  of  face  in  line  of  wall.  In  every  course 
there  must  be  headers  of  at  least  two  feet  length  of  face  and  3^  feet  depth  of  bed,  placed 
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not  more  than  10  feet  apart  from  ceutte  oo  centre.     In  all  cases  the  rear  part  of  botk 
headers  and  stretchers  must  be  at  least  two-thirds  the  length  of  their  faca 

The  face  of  the  stones  must  be  dressed  to  the  batter,  lx>ucharded  and  the  anises  kept 
good  ;  thA  upper  and  lower  beds  must  be  made  parallel  for  their  entire  depth,  and  the 
end  joints  kept  full  for  at  least  nin'b  inches  back  from  the  face.  The  whole  to  be  dressed 
so  that  the  horizontal  and  vertical  joints  between  the  stones  when  in  place  shall  not 
exceed  one^fourth  of  an  inch. 

Backing — to  consist  generally  of  large  well-shaped  stones  not  less  than  6  inches  in 
thickness  and  three  feet  area  of  bed,  laid  level  in  full  mortar  beds  and 
properly  bonded  throughout  the  wall. 

The  side  walls  and  retaining  wall  at  the  outlet  on  the  west  side  will  be  similar  to 
those  above  described,  but  instead  of  a  bi-east  wall  the  bottom  is  to  have  a  slope  upward 
of  about  two  horizontal  to  one  vertical,  and  be  formed  of  pitched  stone  18  inches  deep 
laid  in  cement  mortar,  and  made  18  inches  lower  in  the  middle  than  at  the  sides. 

The  faces  of  the  banks  at  both  ends  of  the  culvert  for  a  distance  of  25  to  35  feet  or 
for  such  other  distance  as  may  be  requited,  are  to  be  protected  by  pitched  stones  15  inchea 
deep,  laid  dry,  or  in  such  other  way  as  may  be  subsequently  determined. 

For  the  distance  previously  mentioned,  70  feet  on  each  side  of  the  centre  line  of  the 
canal,  a  range  of  12''  x  12"  timber  is  to  extend  along  on  both  sides  of  the  culvert  resting 
on  the  large  flat  stones  laid  on  top  of  the  abutments.  The  tie -rods  which  pass  vertically 
through  the  sub  sills  and  walls  are  also  to  pass  through  these  longitudinal  timbers  and 
cross-pieces  of  like  dimensions,  arranged  in  positions  suited  for  that  purpose. ' 

For  these  cross-pieces  checks  thi^ee  inches  deep  are  to  be  cut  in  the  crown  of  the  arch, 
aid  the  whole  must  be  well  bedded  in  mortar  before  the  fastening  nuts  are  screwed 
down. 

The  whole  of  the  space  between  the  line  of  canal  bottom  and  the  masonry,  &c.  of  the 
culvert,  for  the  distance  above  stated,  is  then  to  be  made  up  with  concrete  prepared  as 
herein  described  and  (irmly  compressed  in  thin  layers  when  put  in  place.  On  those  ^larts 
of  the  culvert  to  be  covered  by  the  banks  of  the  canal,  the  concrete  will  be  18  inches  in 
depth  over  the  crown  of  the  arch.  The  spaces  on  both  sides  of  the  trunk  of  the  culvert 
must  l>e  properly  cleared  out  and  filled  with  a  good  description  of  puddle  well  cut,  trodden 
and  pcunded.  As  soon  as  the  adjoining  banks  will  admit,  these  puddle  beds  are  to  be 
made  3  feet  in  width,  and  be  continued  of  that  thickness  to  the  height  of  the  crown  of  the 
arch.  The  Hpaces  between  the  puddle  walls  and  the  solid  banks  must  be  made  up  either 
with  materia!  hauled  On  in  carts  as  provided  for  banks  necessary  to  be  made  water-tight^ 
otherwise  the  material  must  be  laid  on  in  thin  layers  and  well  pounded  or  beaten  down 
and  in  this  manner  carried  up  also  to  the  height  of  the  crown  of  the  arch.  A  puddle  bed 
is  then  to  be  made  15  feet  in  width  from  the  side  of  the  conci*ete  over  the  arch,  and 
carried  up  to  the  canal  bottom. 

In  rear  of  the  side  walls  of  the  wells  puddle  beds  are  to  be  carried  up — made  two- 
feet  in  width — as  soon  as  the  spaces  between  the  walls  and  solid  ground  will  admit ;  the 
adjoining  banks  must  be  well  beaten  and  pounded  until  the  space  is  sufficiently  wide  to 
admit  of  carts  being  used  to  haul  on  the  material. 

These  puddle  walls  are  to  be  carried  up  to  within  about  seven  feet  of  the  natural 
or  finished  surface  of  the  ground,  when  they  are  to  be  discontinued,  and  a  space  of  15  inches 
in  rear  of  each  of  the  walls  of  the  wells  and  retaining  walls  is  to  be  made  up  with  gravel,^ 
small  stones  or  quarry  refuse,  well  rammed. 
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Wlien  making  ap  the  banks  at  and  over  the  ends  of  the  culvert  the  material  must 
be  hittled  on  in  carts  or  waggons  as  described  for  other  embankments,  and  great  care 
most  be  taken  to  form  pro2>er  connections  between  the  old  and  new  banks,  »b  well  a!» 
frhoTd  they  join  on  to  the  original  ground,  especially  if  the  surface  is  inclined,  when  level 
boichw  most  be  formed  as  provided  for  in  a  preceding  part  of  this  specification. 

SUPPLY  BACK,   Ac. 

For  the  pnrpose  of  admitting  and  regulating  the  volume  of  water  necessary  to- 
npply  the  canal  below  the  summit  level,  without  passing  it  through  either  the  guard 
look  or  the  lift  lock,  a  raceway  will  be  formed  from  a  point  about  250  feet  south  of  the 
fimner,  and  continued  northward  to  a  point  about  375  feet  north  of  the  lower  quoins  of 
the  lift  lock  Its  centre  line  will  be  parallel  to  that  of  the  canal,  and  about  two  hundred 
feet  to  the  westward,  the  line  of  its  bottom  will  be  21^  feet  below  the  coping  of  the  jock  ; 
at  this  level  it  is  to  be  75  feet  wide.  Through  the  centre  of  it,  above  the  weir,  a  channel 
20  feet  in  width  is  to  be  excavated  to  the  same  depth  as  the  bottom  of  the  summit  level. 
All  the  material  excavated  from  it,  not  required  for  embankment  in  the  immediate 
▼ieinity,  must  be  hauled  and  placed  so  as  to  make  up  the  banks  on  some  part  of  the 
ttoil,  or  in  forming  part  of  the  new  public  road  where  its  line  has  to  be  changed.  The 
sde  slopes  in  both  cutting  and  embankment  above  the  weir  are  to  be  two  horizontal  to 
QQeveitical. 

Reoulatinq  Weir. — ^The  entire  width  of  the  raceway  will  be  occupied  by  the  regu- 
lating weir,  which  is  to  be  placed  about  60  feet  north  of  the 
noge  of  the  lower  quoins  of  the  lift  lock,  in  such  a  position  that  its  upper  wings  and 
pien  can  be  utilized  as  bearings  for  a  road  bridge,  and  thus,  together  with  the  swing 
fandge  over  the  lower  end  of  the  lock,  form  a  continuous  straight,  level  line  of  crossing  at 
light  angles  to  the  canal.  From  the  western  end  of  tliis  line  a  new  road,  having  a 
gndnal  declivity,  is  to  be  formed  on  a  course  that  intersects  the  present  travelled  road 
Bnr  the  bridge  through  Marlatt's  Pond. 

The  pit  for  the  weir  is  to  be  made  82  feet  in  width,  50  feet  in  length  and  to  a  depth 
of  13  feet  below  the  surface  of  the  lower  i<each  or  about  25^  feet  below  the  coping  of  the 
amr  lock.     The  material  excavated  from  it,  as  well  as  from  the  sheet  pile  trenches,  must 
be  hauled  and  disposed  of  in  embankment  at  one  or  other  of  the  places  previously 
owQtioned  as  may  be  directed  when  the  works  are  in  progress. 

The  bottom  to  be  trimmed  level  to  form  a  fair  bearing  for  the  foundation  timbers, 
viiich  are  to  be  of  pine  1 2  inches  square,  laid  ti*ansversely  from  6  to  9  inches  apart, 
iQiting  on  subsills,  placed  within  line  of  the  side  walls,  and  on  the  bottom  for  thoir 
entire  length. 

The  timl)er8  may  occasionally  bo  in  two  lengths,  provided  the  centre  portion  of  the- 
cod  of  one  piece  entei*s  horizontally  4  inches  into  that  of  the  other,  and  underneath  there 
ii  a  binding  piece  10  feet  in  length,  secured  by  two  wrought  iron  screw-bolts  1^  inches  in 
diameter. 

The  sub  sills  are  to  be  placed  and  arranged  in  like  manner  as  those  described  for  the 
foundation  of  the  lift  lock. 

The  spaces  between  the  timbers  as  well  as  alongside  of  the  sub  sills  are  to  be  filled 
vitb  the  best  description  of  properly  made  puddle,  well  beaten  down,  otherwise  concrete 
ather  as  a  whole  or  in  part  is  to  be  used  as  may  bo  subsequently  determined. 

In  the  foundation  of  the  weir  there  are  to  be  four  ranges  of  sheet  piles,  i.e.,  one  at 
tho  upper  end,  another  at  the  lower  end,  one  above  and  another  below  the  breast  wall  ; 


138 

they  ara  generally  to  be  of  pine  plank,  4  inches  thick,  6  feet  long,  jointed,  prepared  and 
fastened,  and  the  trenches  cut  for  their  rece])tion  made  of  the  size,  and  subsequently  well 
filled  with  puddle ;  the  whole  work  connected  with  them  to  be  executed  in  the  manner 
described  for  those  in  the  lock  foundation. 

The  range  of  piles  in  line  with  the  upper  side  of  the  breast  wall  of  the  weir  must 
extend  beyond  the  rear  of  the  side  walls  and  into  the  solid  bank  on  the  north  side,  and 
on  the  south  side  to  the  back  of  the  masonry  of  the  now  lock,  and  in  both  cases  to  be 
•carried  up  to  water  line  of  the  upper  reach. 

Flooring — to  consist  of  two  courses  of  approved  pine  plank.  The  first,  3  inches  in 
thickness,  is  to  extend  over  the  whole  area  of  the  foundation  of  the 
weir  and  apron  ;  the  second  coui*se,  2  inches  thick,  is  to  be  laid  between  the  side  walls 
for  the  entire  space  below  the  breast  wall  of  the  weir.  They  are  to  be  well  jointed, 
laid  to  break  joints,  and  b3  fastened — the  lower  course  with  white  oak  treenails,  and  the 
upper  course  with  pressed  spikes, — and  in  every  other  respect  the  work  connected  with 
them  must  be  done  us  described  for  the  floor  of  the  lift  lock. 

If  rock  suitable  for  a  foundation  is  found  at  the  proper  depth,  a  timber  bottom  will 
not  be  required,  and  instead  of  sheet  piles,  stop-water  timbers  will  be  used  as  provided 
for  under  similar  circumstances  for  the  lock  bottom. 

Masonry. — The  weir  will  be  formed  by  a  wall  of  masonry,  50  feet  in  length,  on 
both  sides  of  the  water- way,  carried  to  the  same  height  as  the  lock 
coping  ;  and  between  these,  transversely,  will  be  a  breast  wall  of  a  height  adapted  to  the 
assumed  low  water  level  of  Lake  Erie. 

Above  the  breast,  two  piers  will  divide  the  water-way  into  three  equal  spaces,  for 
each  of  which  there  are  to  be  three  sluice-ways  4x4  feet. 

The  piers  are  to  serve  as  bearings  for  a  road  bridge  and  for  purposes  connected  with 
the  regulation  of  the  water.  Immediately  south  of  the  breast  wall  and  op{K)8ite  each 
division  of  the  water-way,  is  to  be  a  movable  bulk  head,  arranged  in  such  a  manner  that 
there  can  be  a  constant  flow  of  water  over  the  top  of  it  at  any  height  the  summit  level 
may  be  kept. 

The  walls  are  to  l>e  built  in  the  position  represented  on  the  general  plan,  and  for  the 
most  part  are  to  be  of  the  dimensions  herein  stated  ;  they  must  throughout  consist  of  an 
approved  class  of  gray  lime-stone,  free  from  seams,  drys,  sand  holes  and  other  defects, 
laid  in  full  mortar  on  their  natural  beds. 

It  should  be  clearly  and  distinctly  understood  by  parties  tendering,  that  it  is  only 
those  parts  of  the  work  between  the  ranges  of  sheet  piles,  at  what  is  called  the  upper  and 
lower  ends  of  the  weir,  which  will  be  measured,  estimated  and  paid  for  as  weir  masonry. 

Side  and  Wing  Walls — to  be  8^  feet  thick  at  bottom,  face  to  be  "  rock  work  " 

with  a  batter  of  one  in  twenty-four  ;  the  stones  to  be  at 
least  2  feet  long  in  line  of  wall,  18  inches  and  2  feet  depth  of  bed  in  the  alternate  ooorsea 
with  headers  S^  feet  depth  of  bed,  and  not  more  than  10  feet  apart  in  every  course ;  tlie 
whole  to  be  dressed  and  laid  so  that  the  beds  and  end  joints  shall  not  exceed  three-eighths 
(I)  of  an  inch.  The  Lack  of  the  walls  to  be  carried  up  plumb  to  within  five  feet  of  the 
top ;  thence  batter  to  the  rear  line  of  the  coping,  which  is  to  be  3^  feet  wide,  except  those 
parts  occupied  by  the  road  bridge,  where  an  offset  of  one  foot  is  to  be  made  for  the  ends 
of  the  stringers,  opposite  which  the  coping  is  to  be  2^  feet  wide. 
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Breast  Wall — to  be  10^  fecfc  in  width  at  bottom,  4 J  feet  at  top  and  15|  feet 

higli,  built  of  stones  2  and  3  feet  depth  of  bed  in  the  alternate 
courses,  with  headers  in  each  oourse  4|  feet  deep  and  not  more  than  9  feet  apart ;  all  of 
(bem  mast  be  dressed  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an 
inch.  The  upper  side  of  the  wall  to  be  carried  up  plumb  from  an  offset  of  12  inches  on 
the  sill  course,  and  the  faces  of  all  the  stones  dressed  fair  and  smooth  to  receive  the  frame 
Tork  of  the  sluices  and  bulk-heads  ;  the  lower  side  is  to  be  "  rock  faced  "  work  laid  to  a 
batter  of  about  5  inches  to  the  foot  rise. 

There  are,  as  above  stated,  to  be  nine  sluioe-ways  through  this  wall,  each  4  feet  wide 
lod  four  feet  high,  the  top,  bottom  and  sides  of  which  are  to  be  dressed  smooth.  The 
sills  under  them  and  lintels  over  them  to  be  from  15  to  18  inches  in  height  and  6  feet 
long,  each  dressed  so  as  to  lay  to  close  and  full  joints  and  present  a  fair  surface  throughr 
wt  the  respective  openings. 

The  piers  between  the  sluice-ways,  opposite  each  of  the  three  divisions  of  the  water" 
ny  are  to  be  2  feet  in  width,  and  must  be  made  of  stones  the  full  thickness,  neatly 
^insBed  on  both  faces,  and,  when  laid,  bonded  over  and  on  to  eacjh  other  at  least  one  foot. 

Division  Piers. — The  piers  to  carry  the  road  bridge,  or  those  which  divide  the  race' 

way,  are  to  be  about  5^  feet  in  width  at  the  floor,  carried  up  to 
«och  a  hatter  on  both  sides  tliat  the  top  shall  be  4  feet  in  width.  These  piers,  coping 
excepted,  may  be  made  up  of  two  widths  of  stone,  provided  there  are  double  headers  in 
<ach  course  not  more  than  8  feet  apart.  These  piers  are  to  extend  three  feet  beyond  the 
l>sttom  line  of  the  breast  waD. 

In  the  face  of  the  side  walls  and  on  both  sides  of  each  of  che  division  piers  at  about 
finches  above  the  upper  side  of  the  breast  wall,  checks  are  to  be  formed  12  inches  wide 
aod  6  inches  deep  at  the  top,  increasing  in  depth  according  to  the  batter  of  the  wall  so  that 
tleir  backs  shall  be  plumb.  They  are  to  extend  from  the  coping  down  to  7  feet  below 
the  top  line  of  the  bi'e&st  wall  to  admit  of  raising  and  lowering  a  movable  bulk-head. 

Near  the  upper  end  of  the  weir,  checks  12  inches  wide  and  2  feet  apart,  6  inches 
deep  at  the  top,  made  plumb  at  the  back  for  the  full  height  of  the  walls,  are  to  be  formed 
in  the  face  of  the  wings  and  on  both  sides  of  each  of  the  division  piers  for  the  reception-of 
^p-timbers.  Below  these  checks  a  cross  wall  4  feet  in  width  and  tlie  same  height  as  the 
till  oourse  of  the  sluices  is  to  be  built  of  block  stone  the  full  width.  The  stonns  are  to  be 
SKured  to  each  other  by  dowels  and  vertical  bolts  in  such  a  manner  as  may  be  required. 

The  arrises  of  all  the  face  stones  on  both  the  upper  and  lower  sides  of  the  breast 
y^ — the  division  piera,  the  sills,  lintels,  piers  and  sides  of  the  sluice-ways  must  all  be 
^ept  goody  and  the  whole  dressed  and  laid  so  that  the  horizontal  and  vertical  joints  shall 
J»t  exceed  one-fourth  of  an  inch. 

CopiNO. — The  breast  wall  coping  must  he  at  least  16  inches  high  and  4^  feet  wide 

on  top,  increasing  in  width  downward  to  the  batter  of  the  wall.     The 

I  lower  bed  and  joints  of  each  stone  must  be  kept  full  throughout,  and  the  top  dressed 

I  £ur,  so  as   to  have  a  declivity  of  one  inch  toward  the  up-stream  side.     It  is  to  be  in 

'  lengths  of  not  less  than  three  and  a  half  feet,  be  connected  with  dowels  at  the  joints,  and 

'  secured  with  bolts  to  the  courae  underneath. 

i 

The  coping  stones  of  the  side  walls  and  divif^ion  piers  must  be  at  least  1 2  inches  in 
;  thickness,  have  full  beds  and  joints  and  be  neatly  boucharded  on  top. 

In  addition  to  the  range  of  sheet  piles  to  be  placed  in  line  of  the  breast  wall,  a  coun- 
terfort of  masonry,  4  feet  thick  and  6  feet  in  length,  is  to  be  carried  up  in  connection 
srith  each  of  tlie  side  walls  to  within  4  feet  of  the  top  of  the  coping. 
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Backing, — to  be  of  a  similar  class  of  stone  laiJ  in  like  manner  as  described  for  the 
rear  part  of  the  lock  walls. 

The  whole  of  the  weir  masonry  must  be  laid  in  the  best  hydraulic  cement  mortar, 
mixed  and  prepared  as  stated  for  other  parts  of  the  works. 

A  puddle  bed  3  feet  in  width  is  to  be  carried  up  in  rear  of  the  side  walls  to  tke  full 
height  of  the  summit-level. 

The  material  used  for  this  purpose  as  well  as  for  the  puddle  between  the  foundation 
timbers  and  for  the  sheet  pile  trenches  must  be  of  the  best  and  most  suitable  kind  that 
can  be  found  on  the  section  or  in  the  vicinity  of  the  works. 

Sluice  Gates — to  be  built  of  the  best  quality  of  white  oak  plank,  6  inches  thick  at 

the  centre,  and  gi'adually  rounded  off  on  both  sides  to  3]^  inches  at 
the. end.  Each  gate  to  have  a  top  and  bottom  plate  of  cast  iron,  connected  With  bolts  of 
wrought  iron  seven-eighths  (£)  of  an  inch  in  diameter,  passing  through  the  gate,  and  to 
have  straps  of  wrought  iron  3  inches  wide  and  three-eighths  (|)  of  an  inch  thick  on  both 
sides  of  the  gate,  within  three  inches  of  each  end  ;  the  straps  are  to  be  let  in  flush  and 
fastened,  at  distances  not  more  than  six  inches  apart,  with  rivets  ^  an  inch  in  diameter 
countersunk  into  the  straps.  The  top  plates  are  to  be  2^  inches  deep,  and  those  at  the 
bottom  6^  inches  deep,  each  to  have  a  flange  from  the  centre  outwards  on  opposite  sides. 

They  are  either  to  be  made  the  full  height  of  the  opening  in  the  breast  wall,  or  the 
upper  part  of  the  opening  is  to  be  closed  up  and  the  height  of  the  gate  diminished,  as  may 
be  subsequently  determined.  In  either  case  the  gates  are  to  i*evolve  on  the  centre,  or 
pivots  working  into  the  bottom  plates  of  the  gates,  and  on  the  top  of  each  a  disc  of  steel 
or  hard  brass  is  to  oe  placed  and  have  a  brass  collar  and  lining.  The  pivots  are  to  be  3^ 
inches  diameter,  connected  with  plates  9  inches  square  and  2  inches  thick  let  into  the  sills 
of  the  sluice-way  and  secured  to  them  by  fox-bolts. 

The  gates  are  to  be  arranged  in  a  framework  of  oak  timber,  6  inches  thick  and  1 2 
inches  wide,  fastened  with  fox  and  key-bolts  to  the  piers  and  lintels  of  the  sluice-way. 

The  vertical  posts  of  the  frame  are  to  be  bevelled  so  as  to  form  a  bearing  for  the 
sides  of  the  gates  when  closed,  and  stops  are  to  be  placed  in  the  interior  as  directed. 

The  turning  rods  are  to  be  of  wrought  iron  of  sufficient  length  to  pass  through  the 
the  gates  and  stand  six  inches  over  the  side  timbers  of  the  platform  to  be  formed  over  the 
weir.  They  are  to  be  keyed  into  tlie  plates  on  the  gates,  and  secured  into  the  masonry 
with  suitable  iron  brackets,  the  upper  end  of  them  to  be  made-square,  on  which  a  movable 
handle  is  to  be  fitted  ;  and  they  are  further  to  be  connected  ,witli  racks  on  the  platiorm, 
made  so  as  to  secure  the  gate  in  the  position  required. 

The  bulkheads  are  to  be  of  pine  timber  12  inches  square,  planed,  jointed  and  secure*! 
to  each  other  with  bolts  passing  vertically  through  tliem  having  suitable  tightening  nuts 
and  washers.  As  a  means  of  raising  or  lowering  them,  a  rod  will  be  attached  at  both  ends 
near  the  recesses  in  the  walls,  which  will  work  through  a  brass  matrix  fitted  into  castings 
secured  to  the  timber  work,  and  the  upper  ends  of  the  rods  are  to  have  bevel  spur-wheels 
keyed  on  to  them  to  gear  into  pinions  on  crank  shafts  attached  to  the  bridge. 

If  considered  desirable  to  work  all  the  three  gates  in  each  division  of  the  weir  at  one 
time  it  is  to  be  done  in  a  similar  way  to  that  above  stated  for  the  bulk  heads.  The  prices 
tendered  for  the  different  items  of  iron  work  are  to  be  understood  as  being  applicable  in. 
either  case. 
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Road  Bridge — to  be  formed  of  utringers  of  pioe  timber  12x12  inches,  placed  2^ 

feet  apart ;  tbey  are  to  rest  oti  the  tops  of  the  piers  and  in  the  offset 
made  bj  the  coping  on  the  side  walls  and  are  to  be  fasteneil  to  the  masonry  with  fox- 
uUed  Bcrew-bolts  one  inch  diameter.  The  outer  stringers  to  be  double  with  distance 
pieces  of  oak  12  x  12  x  5  inches  between  them  placed  about  6  feet  apart  and  connected  with 
screw-bolts  one  inch  and  a  quarter  diameter. 

The  covering  to  be  of  3-inch  plank  of  a  length  to  reach  across  the  bridge  ;  they  are  to 
be  fastened  with  7-inch  pressed  spikes. 

On  each  side  of  the  bridge  a  guard  railing  is  to  be  formed  by  posts  placed  about  4  feet 
apart,  checked  into  the  outsides  of  the  dQuble  stringers  and  fastened  with  f "  screw-bolts, 
lie  posts  are  to  be  teuonned  and  mortised  to  receive  the  rails  and  diagonal  braces,  and 
vhen  properly  framed  they  are  to  be  connected  with  white  oak  pins ;  the  posts,  rails,  and 
braces  (o  be  stop-chamfered.  On  both  sides  of  the  road  where  the  ascent  to  the  biidge 
over  the  weir  is  made,  a  lail  fence  similar  to  that  above  described,  but  with  cedai*  posts, 
most  be  put  up  if  directed. 

Raceway  Masonry. — From  the  lower  end  of  the  regulating  weir  to  where  the  race- 
way enters  the  canal  north  of  the  lift  lock,  the  sides  of  it 
are  to  be  foimed  of  "  random  coursed  masonry  "  t.«.,  both  beds  of  the  face  stones  must  be 
nearly  level  when  laid,  but  continuous  courses  will  not  be  required. 

At  the  south  end  the  walls  are  to  be  the  same  height  as  the  regulating  weir,  thence 
they  are  to  correspond  with  the  line  of  the  adjoining  banks.  The  foundation  for  them 
must  be  sunk  to  about  the  same  level  as  the  bottom  of  the  reach  below  the  lift  lock. 

They  are  to  be  2^  feet  wide  on  top  and  have  a  batter  of  one  and  a  half  (l^)  inches 
to  the  foot  rise  on  the  face  side,  and  on  the  rear  side  increase  at  the  rate  of  3  inches  to  the 
foot  for  the  first  5  feet  from  the  top,  thence  downward  they  are  to  be  plumb.  At  the  back 
of  the  walla  and  in  connection  with  them  eounterforcs  4  feet  long  and  3  feet  deep  are  to  be 
carried  up  16  feet  apart  to  within  5  feet  of  the  top  bank. 

The  whole  of  the  walls  must  be  built  of  sound,  durable,  flat-bedded  and  well-shaped 
stones  of  an  approved  class,  not  less  than  6  inches  thick  and  at  least  3  feet  area  of  bed, 
laid  so  as  to  form  proper  bond  over  and  with  each  other  in  both  front  and  rear. 

Headers  of  at  least  3}  feet  depth  of  bed  must  be  placed  not  more  than  7  feet  apart 
in  every  course . 

The  beds  and  ends  of  the  stones  must  bo  hammered,  picked  or  scabbled  so  as  to  lay 
to  suoh  joints  as  may  reasonably  be  called  for  in  the  best  class  of  undressed  random 
coursed  masonry  ;  no  pinning  will  be  permitted. 

The  coping  stones  must  be  2^  feet  wide  on  top,  increasing  according  to  the  batter  on 
both  sides  of  the  wall,  and  not  less  than  10  inches  thick  nor  less  than  three  feet  in  length. 
The  faces  of  all  the  stones  must  be  hammered  or  scabblsd  to  lines  corresponding  to  the 
position  they  are  to  occupy  in  the  work. 

In  rear  of  each  wall  (if  so  directed),  a  space  1 5  inches  in  width  and  for  a  depth  of  seven 
feet  below  the  surface  is  to  be  made  up  with  small  stones^  gravel  or  quarry  waste  well 
rammed. 

The  whole  of  the  masonry  of  these  walls  is  to  be  laid  in  hydraulic  cement  mortar 
prepared  as  previously  describid,  and  all  the  uifTeient  ccurses  of  stones  grouted  up  ab  the 
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work  progresses.  The  abntmento  for  the  towing-path  bridges  at  both  ends  of  the  race- 
way are  to  be  of  a  similar  class  of  Work,  the  piers  for  which  are  to  be  faced  on  both  sides. 
Contractors  are,  however,  hereby  informed  that  the  piers  and  abutments  of  these  bridges 
will  be  classed,  measured  and  paid  for  at  the  same  rate  as  i*acewaj  masonry. 

Where  the  new  line  of  canal  crosses  the  public  highway  either  at  this  place  or  at  the 
road  north  of  Beaver  Dams  Creek,  the  contractor  must  provide  a  convenient,  safe  and 
satisfactory  means  for  tho  public  travel  to  }>ass  before  the  present  road  at  eithor  place  is 
interrupted  or  in  any  waj  or  shape  interfered  with. 

These  temporary  crossings  must  bjB  made  easy  of  access,  be  satisfactorily  maintained 
during  the  pi  ogress  of  the  works,  and  have  suoh  fences  put  up  at  and  alongside  of  them 
as  may  be  required  to  guard  against  accident,  and  everything  done  that  may  be  required 
to  render  them  safe  and  satisfactory  to  the  public.  All  of  which  must  be  embraced  in 
the  respective  bulk  sums  stated  in  the  tendera  for  these  purposes. 

lb  should  be  clearly  and  distinctly  understood  that  he  (the  contractor)  shall  bo  held 
strictly  and  legally  liable  to  individuals  as  well  as  to  the  public  for  any  detention,  loss  or 
accident  that  may  result  from  the  means  of  crossing  provided  by  him  being  either  defective, 
unsafe  or  inadequate  for  the  public  travel. 

At  places  where  the  present  macadamized  road  is  interfered  with  by  the  works  a 
new  and  convenient  road  will  be  made  in  its  stead,  on  which  is  to  be  laid  a  covering  12 
inches  in  depth  of  an  a[iproved  class  of  broken  stone,  the  first  six  inches  in  depth  to  consist 
of  stone  broken  to  cubes  of  about  four  inches,  and  the  upper  sii  inches  must  be  broken 
to  such  dimensions  tha!;  every  piece  in  its  greatest  length  could  pass  through  a  ring  two 
inches  in  diameler.  The  macadamizing  to  be  properly  shouldered  up  and  side  ditches  to 
be  formed  on  one  or  both  sides  of  the  road  of  such  dimensions  and  with  such  an  inclina- 
tion as  may  be  required  for  efficient  drainage. 

Culvert  at  Beaver  Dams. — To  pass  the  drainage  of  the  Beaver  Dams  Valley,  an 

arched  culvert  of  similar  sectional  area  to  that  under 
the  present  canal  will  be  constructed  under  the  new  line.  It  will  be  about  350  feet  long, 
built  of  masoiiry  on  a  foundation  of  timber  and  plank  placed  at  a  depth  of  11  feet  or  more 
below  canal  bottom,  and  may  be  constructed  either  with  two  small  archways  or  in  one 
arched  opening  of  larger  dimensions  as  may  be  determined  by  the  nature  of  the  bottom. 

It  may  be  stated,  for  the  information  of  parties  tendering,  that  the  pit  for  this 
culvert  will  be  comparatively  shoal,  and  for  which  the  same  rate  per  cubic  yard  will  be 
allowed  as  for  excavation  on  the  section.  The  floor  for  it  will  be  laid,  shee*;  piles  put  in, 
and  the  masonry  of  the  bench  walls,  ai*ch,  etc.,  will  be  of  a  like  class  to  those  of  the 
syphon  culvert  described  in  a  preceding  part  of  this  specification,  except  that  there  will 
be  no  wells  at  the  ends,  no  dowels  in  the  arch  stones,  no  vertical  tie  rods  in  the  masonry, 
nor  horizontal  timbers  on  the  toj)  of  the  arch. 

It  is,  therefore,  to  be  clearly  and  distinctly  understood  that  the  prices  tendered  for 
the  masonry  and  other  items  of  work  are  to  remain  at  the  same  rates  whether  the 
culvert  be  built  in  two  small  arches  or  in  one  arch  of  larger  dimensions. 

Contractors  when  tendering  should  clearly  and  distinctly  understand  that  all  the 
works  connected  with  the  formation  of  the  canal  through  Marlatt's  Pond,  the  constructi<m 
of  th.e  piers  and  abutments  for  the  Welland  Railway  bridge,  or  for  the  temporary 
divergence  of  the  line,  must  be  done  without  in^  any  way  or  a\i9,\)e  interfering  with  the 
safe  and  efficient  working  of  the  railway  or  the  traffic  upon  it. 
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The  carrjing  out  of  these  conditions  will  be  rigidly  insisted  upon,  a  fact  which 
should  be  borne  in  mind  by  parties  when  tendering  for  the  work,  and  also  that  the 
contractor  will  be  held  strictly  and  legally  liable  to  the  proprietors  of  the  milway,  the 
pabliCy  or  to  individuals,  for  any  loss,  damage,  accident  or  detention  which  may  be 
BQstained  through  bis  acts,  whether  the  same  arise  from  oversight,  neglect,  or  from  a 
desire  to  proceed  with  the  works  expeditiously,  or  from  any  other  act  or  cause  whatever. 

0 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
delivery  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  carrying 
on  the  operations  of  deepening  the  cliannel  through  Marlatt's  Pond,  or  of  the  disposal  of 
tXMvated  or  dredged  material,  or  in  proceeding  with  any  other  part  of  the  operations 
connected  with  the  works,  the  contractor  must  be  governed  by  the  canal  regulations  and 
the  interpretation  put  upon  them  by  the  officer  entrusted  with  that  duty ;  he  must,, 
farther,  nse  every  precaution  to  guard  against  interrupting,  impeding  or  in  any  way 
interfering  with  the  navigation,  as  h*o  will  be  held  strictly  and  legally  liable  for  alF 
damage,  loss  or  detention  that  any  vessel,  when  passing  thix>ugh  the  canal,  may  sustain 
from  any  of  his  acts,  whether  euch  result  from  a  desire  to  prosecute  the  works, 
inattention  or  any  other  cause. 

The  different  works  herein  described  or  enumerated  are  to  be  proceeded  with  at  the 
time  and  in  the  order  required  by  the  Department  of  Public  Works,  and  must  be 
executed  agreeably  to  the  plan  contemplated  in  this  specification,  although  all  that  may 
be  requited  to  complete  the  design  may  not  have  been  particularly  described. 

Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangements  and  general  mcde  of  construction,  but  detailed 
drawings,  arranged,  modified  and  adapted  to  the  circumstances  and  the  locality,  for  all 
sach  |iarts  of  the  structures  as  may  be  considered  necessary  for  the  full  understanding  of 
the  design,  Mill  be  furnished  as  the  works  proceed. 

If  any  alterations  be  rendered  necessary  by  any  cause,  or  for  the  benefit  of  the 
works,  the  contractor,  if  directed,  must  carry  them  out  in  like  manner  as  if  they  formed 
a  part  of  the  onginal  design,  and  at  a  rate  or  price  fixed  by  an  authorized  officer  for  the 
additional  or  reduced  expense  that  may  be  caused  by  the  alterations. 

Materials,  Service  Ground,  etc. — The  contractor  must  provide  at  his  own  cost 

and  expense,  all  the  service  ground  that  may 
be  requii-ed  for  the  placing  or  preparing  of  materials,  or  for  the  erection  of  sheds,  store- 
houses or  any  other  buildings,  or  for  temporary  roads,  or  for  any  other  purpose 
whatsoever. 

He  must  also  provide  and  deliver,  at  bis  own  cost,  all  necessary  materials,  furnish 
all  plant^  tools,  vessels,  machinery,  equipment,  labor  and  everything  necessary  for  the 
satisfactory  execution  and  completion  of  the  different  works  contemplated  in  the 
foregoing  specification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds,  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship  and  every  contingency  connected  with  the  due  prosecution  of  the 
work  as  herein  described  and  the  instructions  of  the  officer  in  charge. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forma,  and— in  the  case  of  firms — except  there  are  attached  the  actual  signatures,  the 
natare  of  the  occupation,  and  place  of  residence  of  each  member  of  the  same. 
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For  the  fulfilment  of  the  contract  satisfactory  secaritj  will  be  required,  by  deposit 
of  money,  to  the  amount  of  Jvot  per  cent  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and 
sohent  persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying 
out  of  these  conditions,  as  well  as  for  the  due  performance  of  the  works  embraced  in  the 
contract. 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
'^  Tender"  has  been  accepted  shall  haTo  entered  into  contract,  and  must  be  proceeded 
with  in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the 
fullest  advantage  will  be  taken  of  the  time  when  the  water  is  out  of  the  canal  between 
December,  1877,  and  the  oi)ening  of  navigation  in  April,  1878,  to  urge  forward  to 
completion  all  sHch  works  as  would  in  their  execution  be  retarded  or  in  any  way 
interfered  with  when  the  water  in  the  present  canal  is  at  its  usual  height.  To  be  certain 
of  this,  all  stone,  timber  and  other  materials  required  for  the  works  through  or  in  the 
vicinity  of  Marlatt's  Pond  must  be  provided  .and  delivered  this  autumn,  all  such  works 
done  and  such  arrangements  made  as  will  fully  satisfy  the  Department  of  Public  Works 
that  everv  effort  has  been  made  and  continues  to  be  made  as  will  warrant  the  conclusion 
that  the  whole  of  the  works  described  in  the  foregoing  specification  and  embraced  in  the 
contract  can  be  fully  completed  on  or  before  the  1st  day  of  June,  1879. 

JOHN    PAGE, 

^  C7ay  Engineer  of  Public  Wnfh». 

Ottawa,  3rd  August,  1877. 


APPENDIX    No.    12. 


WELLAND    CANAL. 


SPECIFIC A'l ION  of  the  Work  to  be  done  on  SEGIIONS  Nos.  19 

and  20  of  the  Enlargement. 


These  sections  inclu<le  the  formation  of  fully  one  mile  and  a  quarter  of  new  line 
between  Thorold  and  AUanburg ;  the  enlargement  of  the  original  canal  for  fully  one 
quarter  of  a  mile  through  the  latter  village  ;  thence  the  enlargement  of  the  present  canal 
i^t  a  distance  of  a>)Out  one-fifth  of  a  mile  to  the.  south  end  of  the  section,  when  a  strip 
from  50  to  60  feet  in  width  is  to  be  taken  ofF  the  east  side  of  section  No.  21,  at  its  north 
tnd,  running  out  to  nothing  within  a  distance  of  500  feet,  making  the  aggregate  length 
nearly  one  mile  and  four-fiiths. 

As  the  whole  is  to  be  let  in  one  contract,  it  will  be  treated  in  this  specification  as 
forming  only  one  section,  the  boundaries  and  general  line  of  which  are  represented  on  the 
plan  exhibited  and  marked  on  the  ground. 

It  embraces  the  works  connected  with  forming  two  small  arched  culverts  under  the 
new  line  ;  the  construction  of  abutments  and  piers  for  a  swing  bridge  to  serve  as  a  road 
crossing  at  AUanburg  ;  building  a  retaining  wall  on  the  wedt  side  of  the  new  line  from 
tlie  head  of  the  guard  gates  to  300  feet  below  the  foot  of  the  lift  lock,  a  distance  of  fully 
1,000  feet ;  the  extension  of  the  north  wings  of  the  guard  lock  to  form  the  abutments  for 
a  swing  bridge  across  the  present  canal ;  the  construction  of  a  supply  weir  on  the  west 
side  above  the  guard  lock  for  the  present  navigation,  and  such  other  works  as  are  herein 
described  or  the  contractor  may  be  called  upon  to  execute. 

The  canal  will  generally  be  made  100  feet  wide  at  bottom  when  sunk  to  the  level 
of  3  feet  below  the  top  of  the  mitre  sill  of  the  present  lock  at  Port  Col  borne  ;  side  slopes 
in  both  excavation  and  embankment  to  be  two  horizontal  to  one  vertical. 

All  permanent  structures  are  to  be  placed  sufficiently  low  for  a  depth  of  15  feet 
*ater  in  the  reach,  or  fourteen  feet  on  the  entrance  lock  sills  at  the  assumed  low  water 
of  Lake  Erie,  which  is  eleven  feet  on  the  sills  of  the  present  lock  at  Port  Colborne. 

J  U5 
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The  centre  line  of  the  channel  and  the  sites  of  the  different  structures  will,  for  tLo 
most  part,  be  as  represented  on  the  general  plan  exhibited  and  marked  out  on  the  ground ; 
the  Department  of  Public  Works,  however,  reserves  to  itself  the  right  of  changing  the 
whole  or  any  part  of  the  line  as  much  as  two  hundred  feet,  either  to  the  right  or  left  of 
that  shown,  and  of  altering  the  position  of  any  one,  or  all,  of  the  structures  as  much  as 
thirteen  hundred  feet  either  upward  or  downward  from  the  place  indicated  on  the  plan. 

Thase  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  works  are  commenced  or  during  their  progress,  without  giring  cause  for  an} 
increase  or  diminution  of  the  price  tendered  for  the  respective  items  of  work. 

Clearing,  Grubbing.  Mucking,  kc. — From  the  spaces  to  be  occupied  by  the  banks 

•  of  tbe  canal,  or  wherever  a  water-tight  bank 

js  required  to  be  made,  all  trees  must  be  cut  down — ^stumps,  roots  and  bushes  thoroughly 
grubbed,  and  the  whole,  together  with  logs  and  bi-ush  of  every  description,  must  be 
removed  or  burned  as  may  be  directed,  but  in  either  case  without  damage  to  adjoining 
property.  Trees  close  to  the  line  of  the  cansl,  which  by  falling  might  injure  the  banks 
or  interrupt  navigation,  must  be  cut  down  and  removed,  if  directed.  All  the  clearing, 
grubbing  and  removal  of  brush,  logs,  <kc.,  &c.,  must  be  completed  before  the  work  of 
making  up  banks  is  commenced. 

The  material  to  bo  excavated  on  about  six- sevenths  of  the  whole  length  of  the 
section  will  chiefly  be  clay,  some  of  which  will,  in  all  probability,  be  of  a  hard  nature. 
For  about  two-thirds  of  a  mile  at  the  north  end  of  the  section  the  excavation  will  consid- 
erably exceed  the  quantity  of  material  required  for  embankment,  still  part  of  the  material 
must  be  hauJed  fully  900  feet.  On  the  next  four-sevenths  of  a  mile  the  quantity  of 
excavation  and  embankment  will  be  nearly  equal ;  the  haul  on  this  part  of  the  line  will 
vary  from  300  to  2,500  feet  and  applies  to  about  one-fourth  of  the  entire  excavation. 

For  about  a  quarter  of  a  mile  where  the  line  passes  through  the  village  of  Allanburg, 
various  kinds  of  material  have  to  be  removed,  consisting  of  clay,  dry  masonry,  chiefly  of 
small  stones,  old  timber  framed  and  otherwise,  old  lock  gates,  sunken  timber,  roots,  etc, 
the  gi'eater  part  of  which  have  to  be  taken  out  and  hauled  to  deposit  ground,  which  is 
froni  400  to  1,000  feet  distant  from  the  place  where  the  widening  and  deepening  has  to 
be  done. 

South  of  the  guard  lock,  the  material  to  be  excavated  will  chiefly  be  clay,  that  must 
be  removed  by  machinery  and  deposited  partly  on  the  east  side  and  part  on  the  west  side 
of  the  canal. 

In  all  cases  where  a  bank  adjoining  the  canal  has  to  be  made  over  sloping  ground, 
whether  the  inclination  be  parallel  to  the  canal,  at  right  angles  to  it,  or  at  any  other 
angle,  the  seat  must  invariably  be  either  cut  down  so  as  to  give  a  level  bearing,  or  be 
made  into  benches,  each  of  which  must  of  itself  present  a  horizontal  surface  of  suflficient 
width  to  admit  of  a  suitable  connection  being  made,  and  so  as  to  guard  against  any 
tendency  to  slide. 

When  the  ground  where  a  bank  ia  to  be  formed  is  below  water  level,  the  surface 
must  be  removed  for  such  a  width  in  the  centre  of  that  space,  or  for  the  entire  width  to 
be  occupied  by  the  bank  if  required,  or  for  such  a  depth  as  may  be  directed  ;  tbe  sods, 
muck,  rubbish,  brush,  roots,  or  loose  earth  thus  removed  must  be  hauled  and  placed  at 
such  a  distance  from  the  banks  as  the  cii*cumstances  may  require. 

For  preparing  the  seats  of  banks,  the  material  removed  will  be  measured  in  the 
"solid,"  and  the  quantity  paid  for  at  tbe  same  rate  as  for  excavation  of  the  section 
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▼hich  rate  should  b*  clearly  understood  to  include  the  cost  of  handling  all  kinds  of 
material  necessary  to  effect  the  object,  and  the  remoTal  of  the  same  to  such  places  within 
the  limits  of  the  section  or  elsewhera,  ab  may  be  directed. 

Parties  tendering  should  bear  in  mind  that  as  the  water  will  be  drawn  off  that  part 
of  the  canal  below  the  guard  lock  at  Allanburg  in  December  next  (1877)  or  as  low  as 
circamstances  will  permit,  and  be  allowed  to  remain  out,  (surface  water,  leakage  and 
drainage  excepted)  until  April  1878,  the  contractor  will  be  called  upon  to  have  all  such 
tfiangements  made  and  materials  provided  for  proceeding  expeditiously  with  thbse  parts 
of  the  works  between  the  head  of  the  guard  gates  and  where  the  line  leaves  the  original 
canal  south  of  the  Holland  Road,  during  the  time  that  the  water  is  thus  lowered. 

The  admission  of  the  supply,  to  the  present  canal,  floods  a  considerable  extent  of  the 
space  mentioned,  i.e.,  between  the  guard  gates  and  the  Holland  Koad  ;  the  present  mode 
of  supply  cannot,  however,  be  interfered  with  until  there  is  a  certainty  of  having  other 
means  of  admitting  the  necessary  volume  of  water  provided  in  time. 

It  is  therefore  indispensable  that  the  regulating  weir  above  and  on  the  west  side  of 
tlie  guard  lock  sliould  be  built  this  autumn,  or  at  least  the  largest  portion  of  it,  so  as  to 
be  certain  of  its  full  completion  by  the  opening  of  navigation  in  the  spring  of  1878. 

A  dam  is  to  be  built  between  the  salient  point  above  the  head  of  the  present  guard 
lock  and  the  east  bank  of  the  canal,  of  sufficient  height  to  keep  the  water  out  of  the  old 
or  original  cut  which  is  now  to  form  the  new  line. 

A  dam  must  be  also  made  above  the  guard  gates  on  the  present  line,  which  it  is 
thought  may  be  advantageously  done  without  endangering  existing  works,  by  the  con- 
tractor providing  taipaulinga  sufficiently  large  to  cover  the  whole  surface  of  the  gates  and 
extend  several  feet  along  the  sides  of  the  r^esses  and  the  bottom  at  the  place  where  they 
are  to  be  used,  or  the  adoption  of  such  other  plan  as  will  ensure  a  staunch  dam  with  the 
ttse  of  the  least  quantity  of  clay,  and  with  a  view  to  the  speedy  clearing  out  of  the  channel 
to  the  required  depth  the  following  spring. 

The  present  regulating  weir  is  to  be  removed,  for  which  a  rate  per  cubic  yard  is  to 
he  stated  in  the  tender ;  this  rate  to  include  hauling  and  placing  the  stones,  or  at  least 
such  of  them  as  are  sound  and  fit  for  use,  in  the  new  work,  in  a  position  where  they  can 
he  advantageously  got  at,  and  hauling  and  placing  all  refuse  in  the  spoil  banks,  as  may 
be  directed. 

As  previously  stated  the  materials  to  be  removed  in  forming  that  part  of  the  channel 
opposite  the  guard  lock,  down  to  the  Holland  Road  is  of  various  kinds,  the  nature  of 
which  contractors  are  recommended  to  ascertain  on  the  spot  before  '*  tendering"  in  order 
to  avoid  further  misunderstanding.  For  this  part  of  the  line,  or  between  a  point  200  feet 
aonth  ot  the  guard  lock  and  the  south  side  of  the  Holland  Road,  parties  will  be  required 
to  state  the  i-ate  per  cubic  yard  for  which  they  are  willing  to  form  a  channel  of  the  width 
previously  stated  and  to  a  depth  of  4  J  feet  below  the  top  of  the  mitre  sills  of  the  present 
i  lock  at  Port  Colborne  ;  including  clay,  stones  and  all  other  kinds  of  material  found  in 
fide  walls,  foundations  or  in  any  way  connected  with  the  old  locks,  lock  gates,  old  timber 
work,  framed  or  unframed,  connected  with  the  original  tail  races  ;  removal  of  old  scows, 
snnken  timber,  saw  logs,  roots,  saw-dust,  bark,  slabs,  stone  of  all  kinds,  and  all  rubbish 
found  within  the  line  of  the  canal  or  its  banks,  or  the  removal  of  which  is  necessary  to 
render  the  base  of  the  banks  water- tight,  are  all  to  be  embraced  in  the  item  of  excavation, 
which  must  also  include  hauling  and  depositing  the  material  within  the  limits  previously 
mentionecL 
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For  all  excavation  south  of  a  point  200  feet  above  the  guai-d  lock,  parties  tendering 
will  be  called  upon  to  give  a  separate  rate,  which  must  include  placing  about  one-half  of 
the  material  on  cbe  east  side,  and  the  other  half  on  the  west  side,  within  a  distance  of 
500  feet  along  the  canal  from  the  place  whei'e  it  was  removed,  and  at  such  a  distance  back 
from  the  centime  or  water  line  as  subsequently  described. 

Towing  Paths — to  be  formed  on  both   sides  of  the  canal,  both   in  cutting  and 

embankment.  Thej  are  to  be  of  a  height  suited  to  the  Grand  River 
level ;  in  each  case  15  feet  in  width  on  top,  have  an  inclination  outward,  of  about  twelve 
inches,  to  a  ditch  formed  at  all  places  where  the  bank  in  rear  of  it  is  of  a  greater  height. 
The  ditch  to  be  two  feet  or  more  in  width  at  bottom,  and  have  such  an  inclination  as  will 
cany  the  surface  water  freely  to  the  culverts  which  pass  under  the  canal,  or  to  such  off- 
take drains  as  circumstances  may  require  to  be  formed. 

In  connection  with  them,  where  necessary,  wells  are  to  be  sunk,  for  which  off-take 
drains  or  culverts  are  to  he  made  with  such  a  declivity  as  will  discharge  the  water  freely 
into  the  back  ditch,  or  where  this  is  found  impracticable,  into  the  canal,  two  feet  or  more 
below  the  assumed  level  of  Lake  Erie.  These  wells  are  to  be  from  two  to  three  feet 
square,  and  the  culverts  from  them  from  15  to  24  inches  square  ;  they  are  to  be  built  of 
nibble  masonry,  laid  in  cement ;  the  bottoms  of  both  wells  and  culverts  are  to  be  of  flat 
stones  of  a  size  to  reach  across  the  respective  openings  and  pass  at  least  six  inches  under 
the  walls  on  both  sides,  the  covering  of  the  culverts  to  be  of  flat  stones,  of  a  length  which 
will  bear  at  least  six  inches  on  the  side  walls. 

Back  Ditches. — To  cany  off  the  surface  water,  and  such  other  natural  drainage  as 

it  may  be  necessary  to  provide  for,  ditches  are  to  be  fonned  on 
both  sides  of  the  canal,  at  the  places  and  of  the  dimensions  required ;  care  being  taken 
that  any  present  means  of  drainage  shall  not  be  interfered  with  before  anoth(T  outlet  is 
provided.  For  any  damages  that  may  arise  from  this  cause,  whether  the  result  of  inat- 
tention or  otherwise,  on  the  part  of  the  contractor,  he  will  be  held  strictly  and  l^ally 
liable  to  the  owners  of  the  adjoining  property. 

Wherever  it  may  be  found  necessary  to  spoil  material  removed  from  the  cuttings, 
whether  it  be  from  its  unsuitableness  or  distance  from  where  it  can  be  advantageously 
used,  the  bank  must  be  kept  back  at  least  20  feet  from  the  edge  of  the  cut,  and  if  placed 
on  ground  higher  than  the  towing-path,  the  material  must  be  kept  at  least  10  feet  back 
from  the  top  edge  of  the  slope. 

The  tops  of  spoil  banks  must  invariably  be  made  of  such  a  height  and  width  as  may 
be  directed,  and  their  upper  suiiace  have  a  slight  inclination  outward  from  the  canal. 

Banks,  (fcc. — All  the  suitable  material  excavated  from  the  prism  of  the  canal,  race- 
way, foundation  pits,  <kc.,  must  be  hauled  and  placed  so  as  to  make 
up  the  banks  of  the  canal  through  low  ground  in  rear  of  structures  or  wheresoever 
required  within  the  distances  or  lirai'^s  before  mentioned.  In  all  cases  the  best  material 
must  be  placed  on  the  side  next  the  canal,  and  coarse,  inferior  or  less  suitable  kind  must 
either  be  used  to  form  the  outer  parts  or  removed  entirely  beyond  the  line  of  the  banks 
and«poiled  where  directed. 

When  making  up  the  banks  of  the  canal  or  embankments  at  and  in  rear  of  struc- 
tures and  at  all  places  where  a  bank  is  to  be  formed  through  or  alongside  of  ground  that 
is  lower  than  the  canal  surface,  or  wheresoever  a  water-tight  bank  is  required,  the  mcUerial 
must  he  liauled  on  to  tfie  respective  hanks  in  carts  or  waggons  and  laid  on  in  layers  noi 
exceedhig  one  foot  in  depth  at  a  time  ;  and  if  the  work  be  done  at  a  dry  season  of  the  y( 
water  must  be  thrown  over  each  layer  to  assist  in  consolidating  the  material. 
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PoDDLE  Beds, — when  necessary  to  be  made  for  the  security  of  any  of  the  banks, 

must  be  carried  up  at  the  same  time  as  the  banks  are  formed. 
They  must  invariably  be  made  of  the  best  description  of  material  for  that  purpose  that 
wa  be  obtained  at  any  place  on  the  section,  laid  on  in  layers  not  exceeding  8  inches  in 
thickness,  each  of  which  must  be  watered,  properly  cut  transversely  and  longitudinally, 
well  trodden  and  pounded,  and  everything  done  that  may  be  required  to  form  them  into 
paddle  walls  impervious  to  water. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely  : 
"esrth"and  ''rock."  The  former  to  embrace  all  kinds  of  material  found  in  cutting 
the  canal  to  its  full  width  and  depth  within  the  northern  and  southern  boundaries  of  the 
section,  excavating  lock  and  wier  pits,  bridge  seats,  &c.,  except  absolutely  connected 
"  quarry  rock,"  and  detached  stone  or  boulders  containing  one-third  of  a  cubic  yard  and 
ipirard. 

The  prices  tendered  for  these  items  must  cover  the  entii'e  cost  of  removing  the 
materials,  finishing  up  the  canal  and  banks,  forming  embankments  in  rear  of  structures 
or  where  required  on  the  section,  forming  spoil  banks  at  the  places  and  in  the  manner 
directed,  grading  towing  paths,  and  completing  everything  connected  with  the  excavation 
of  the  section  in  a  workmanlike  and  satisfactory  manner,  agreeably  to  the  foregoing  speci- 
fications. But  as  the  price  per  cubic  yard  for  each  division  of  the  work  will  be  an  average 
of  the  whole  of  that  class,  payments  will  only  be  made  according  to  the  comparative  value 
of  the  work,  with  reference  to  the  prices  tendered,  which  pro  rata  rat^s  shall  be  assigned 
and  apportioned  in  such  a  manner  that,  when  the  whole  work  shall  have  l)een  executed 
and  completed,  the  aggregate  amount  shall  be  the  same  as  when  the  respective  total 
quantities  are  calculated  and  extended  at  the  prices  stated  in  the  contract. 

Side  Wall. — On  the  west  side  of  the  new  channel,  from  a  point  near  the  head  of 

the  guard  lock  to  about  300  feet  below  the  lower  end  of  the  present 
lift  lock,  a  retaining  wall  of  **  random  coursed  masonry  '*  is  to  be  built,  i.e.,  both  beds  of  the 
hce  stones  must  be  nearly  level  when  laid,  but  contiuuous  courses  will  not  be  required. 

The  foundation  for  this  wall  is  to  be  5^  feet  below  the  top  of  the  mitre  sill  of  the 
present  lock  at  Port  Col  borne,  and  as  its  top  will  be  on  the  same  level  as  that  of  the 
adjoining  locks,  the  wall  will  be  about  26  feet  in  height.  If  the  bottom  at  the  depth 
stated  is  found  to  be  of  a  solid  and  compact  nature,  the  masonry  will  be  commenced  u}K>n 
it  by  using  large  flat-bedded  stones  for  the  first  and  second  courses. 

In  case  the  bottom  is  soft  or  of  a  nature  that  requires  a  more  uniform  or  continuous 
bearing  surface  to  be  formed,  a  platform  consisting  of  iive  or  more  timbera,  each  12  inches 
square,  will  be  laid  longitudinally  underneath  the  wall  for  a  part  or  for  the  whole  length 
ot  it  as  may  be  raquired  ;  the  spaces  between  the  timbers  to  be  tilled  with  a  good  descrip- 
tion of  puddle,  or  with  concrete,  as  may  be  directed. 

The  wall  is  to  be  7  feet  thick  at  lx)ttom  carried  up  to  a  batter  of  one-eighth  horizontal 
to  one  vertical  on  the  face,  made  plumb  in  the  rear  to  within  five  feet  of  the  top,  when  it 
is  to  batter  to  the  rear  line  of  the  co[/ing,  which  is  to  be  2^  feet  wide  on  top. 

At  the  back  of  the  wall  and  in  connection  with  it,  counterforts  six  ftet  long  and 
three  feet  deep  are  to  be  carried  up  fourteen  feet  apart  to  within  5  feet  ot  the  toj). 

The  whole  of  this  wall  must  be  built  of  sound,  durable,  flat-bedded  and  well-shaped 
stones  of  an  approved  class;  those  for  the  face  work  roust  be  at  least  18  and  28  inches 
depth  of  bed  in  alternate  course.%  all  of  which  must  be  not  less  than  9  inches  thick  and 
two  feet  long  in  line  of  wall,  and  have  headers  in  every  course  of  at  least  2  feet  length  of 
face  and  3  J  feet  depth  of  bed,  placed  not  more  than  12  feet  apart  from  centre  to  centre. 
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The  beds  and  ends  of  the  stones  must  be  hammered,  picked  or  scabbled,  so  as  to  lay 
to  such  joints  as  may  reasonably  be  called  for  in  the  best  class  of  heavy  undressed  random 
coursed  masonry,  and  be  bonded  at  least  nine  inches  over  and  with  each  other  on  both 
face  and  rear.  The  backing  stones  must  be  at  least  six  inches  in  thickness  and  tliree  feet 
area  of  bed,  laid  level  in  full  mortar  beds  and  properly  bonded  throughout  the  wall ;  they 
must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  stone  against  a  face  header  must 
occasionally  extend  to  the  back  line  of  the  wall. 

The  coping  stones  to  be  2}  feet  in  width  on  top,  inci^easing  downward  according  to 
the  line  of  the  batter  on  the  respective  sides  of  the  wall ;  they  must  be  at  least  10  inches 
thick  and  nit  less  than  3^  feet  in  length.  The  whole  of  the  masonry  of  this  wall  is  to  be 
laid  in  the  best  hydraulic  cement  mortar,  prepared  as  subsequeutl/  described,  and  every 
course  must  be  fully  grouted  up  as  the  work  progresses. 

In  rear  of  the  wall,  at  such  places  as  may  be  directed,  a  space  15  inches  in  width  and 
for  a  depth  of  five  feet  or  more  below  the  surface  is  to  be  made  up  with  small  stoaes, 
giavel,  or  quarry  waste  well  rammed. 

For  the  accommodation  of  the  public  travel  in  the  vicinity  of  Allanburg  two  swing 
bridges  must  be  constructed — one  across  the  present  canal  immediately  north  of  the  guard 
gates,  and  the  other  over  the  new  channel ;  both  of  which  are  to  be  on  the  line  of  the 
public  highway  known  as  the  Canby  Road  and  nearly  in  the  position  indicated  on  the 
general  plan. 

I  he  centre  line  of  the  new  canal  at  this  place  is  to  be  kept  as  far  to  the  westward 
as  the  structures  on  the  present  canal  will  admit,  so  as  to  limit,  as  far  as  practicable,  the 
widening  on  the  east  side  and,  at  the  same  time,  allow  the  respective  lines  to  the  south- 
ward to  approach  each  other  at  the  least  objectionable  angle. 

Bridge  Works  on  New  Line. — The  water-way  at  this  place  is  to  be  in  four  divisionB, 

the  two  centre  ones  of  which  are  each  to  be  46  feet 
wide  and  form  the  navigable  channels.  The  piers  and  east  abutinent  ara  to  be  of  masonry 
laid  in  hydraulic  cement ;  built  chiefly  in  the  form,  of  the  dimensions,  and  in  the  manner 
herein  described  or  as  may  be  subsequently  directed. 

At  the  place  where  the  bridge  works  are  situated,  a  space  220  fret  in  length  and  170 
feet  in  width  is  to  be  sunk  to  the  depth  of  &ve  feet  below  the  top  of  the  mitre  sill  of  the 
present  lock  of  Port  Colbome  ;  the  ends  and  east  side  of  which  are  to  be  made  to  a  slope 
of  alx>ut  one  horizontal  to  one  vertical.  The  material  excavated  from  this  space,  as  well 
as  from  the  seats  of  the  piers,  which  are  to  be  sunk  one  foot  and  a  half  (1^)  lower,  must 
be  hauled  and  deposited  where  directed  within  the  distance  previously  stated.  Contractors, 
when  tendering,  should  bear  in  mind  that  it  is  only  the  widening  beyond  the  side  slopes 
and  the  deepening  below  ordinary  bottom  line  of  the  prism  of  the  canal  which  will  be 
measured,  estimated  and  paid  for  as  bridge  pit  excavation. 

• 

The  centre  and  rest  piers  of  the  bridge  are  to  be  as  nearly  as  possible  parallel  to 
the  centre  line  of  the  canal,  the  former  to  be  16  feet  square,  and  the  latter  16  feet  in 
width  and  9  feet  thick  at  top.  Through  each  of  them  an  arched  culvert,  6  feet  wide 
and  8  feet  in  height,  is  to  be  made  on  a  line  ranging  with  that  of  the  canal. 

They  are  to  be  built  on  a  foundation  of  timber  and  plank,  the  top  of  which  must 
be  at  least  six  inches  under  canal  bottom,  and  in  each  case  they  are  to  have  a  batter  of 
one  in  twenty-four. 

The  arch-stones  of  the  culvert  are  to  be  21  inches  deep,  dressed  to  radiate  truly  for 
their  full  depth,  and  made  to  lay  throughout  to  joints  of  one-fourth  (J)  of  an  inch.     The 
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bofctom  part  of  the  arch,  or  water-way,  is  to  be  of  dressed  and  properly-jointed  stones,  of  a 
size  that  two  of  them  will  make  up  the  width  of  the  opening,  and  the  end  of  each  pass  15 
inches  under  the  wall,  the  second  course  to  project  one  foot  into  the  opening  on  each  side, 
and  the  third  to  project  inward  6  inches. 

The  face  stones  of  the  piers  to  be  two  and  three  feet  depth  of  bed  in  alternate 
courses,  with  headers  in  every  course  4^  feet  long,  placed  not  more  than  nine  feet  apart 
from  centre  to  centre.  The  beds  and  ends  of  the  stones  are  to  be  kept  full,  antl  dressed 
so  as  to  lay  to  joints  one-fourth  (^)  of  an  inch,  and  have  the  face  in  all  cases  picked  or 
scabbled  to  a  fair  surface ;  this  is  understood  to  be  applicable  to  all  the  four  sides  of  the 
centre  as  well  as  the  rest  piers. 

The  heart  of  the  wall  in  each  case  must  invariably  be  made  up  with  flat-bedded 
stones,  not  less  than  4  feet  area  of  bed,  and  of  the  full  height  of  the  face  stones  ;  their 
beds  and  joints  must  be  scabbled  or  picked,  if  necessary,  so  that  when  laid  the  hori- 
lontal  joints  shall  not  exceed  five-eighths  (|;  of  an  inch,  and  the  vertical  joints  be  not 
more  than  one  inch  and  a  quarter. 

The  piers  to  form  the  seat  of  the  swing  poi*tion  of  the  bridge,  when  in  position,  are 
to  be  10^  feet  thick  at  bottom,  the  sides  of  which  are  to  be  parallel  to  the  canal,  and  the 
ends  to  be  at  right  angles  to  the  face  of  the  pier.  They  are  to  be  faced  on  both  sides, 
tod  throughout  be  of  a  like  class  of  material  and  workmanship,and  the  foundation  for  them 
be  formed  at  a  like  depth  as  described  for  the  centre  and  rest  piers  ;  both  sides  and  ends 
are  to  have  a  batter  of  one  in  twenty-four. 

At  four  feet  from  the  top  of  .these  piers,  or  at  such  other  he'ght  as  may  be  required, 
ofEsets  on  the  front  side  are  to  be  formed  for  the  bridge  seat. 

The  abutments  are  to  be  of  masonry,  the  foundations  of  which  are  to  be  laid  at  five 
feet  over  canal  bottom,  or  at  sueh  other  level  above  or  below  that  point  as  circumstances 
loav  require.  They  are  to  be  7^  feet  or  more  in  thickness,  carried  up  to  a  batter  of  one 
in  twelve  on  the  face  to  the  water  line,  and  made  plumb  in  the  rear  to  within  four  feet 
ok  the  top,  thence  the  wall  will  diminish  to  the  rear  line  of  the  coping,  which  will  be  3^ 
£96t  in  width.  The  face  work  to  be  similar  to  that  described  for  the  piers,  and  the  back- 
ing of  large-sized,  well-shaped  stones,  laid  level  in  full  mortar  beds,  and  properly  bonded 
throughout  the  wall. 

The  centre  pier,  piers  for  seat  and  rest  of  bridge,  as  well  as  the  abutments,  must  all 
be  built  of  an  approved  class  of  stone,  fi*ee  from  drys,  seams  and  other  defects,  laid  in 
hydraulic  cement  mortar,  be  properly  bonded  throughout,  and  have  all  the  vertical  joints 
▼ell  grouted  as  the  work  proceeds. 

The  retaining  wall  on  the  west  side  of  the  new  line  will  form  the  west  abutment  for 
the  swing  bridge.  The  foundation  for  the  one  to  be  built  on  the  east  is  to  be  laid  either 
at  canal  bottom  or  at  such  other  level  above  or  below  that  point  as  circumstances  may 
i«)nire ;  it  is  to  be  7}  feet  or  more  in  thickness,  carried  up  to  a  baiter  of  one  in  eight  on 
the  face  to  the  water  line,  and  made  plumb  in  the  rear  to  within  4  feet  of  the  top,  thence 
the  wall  will  diminish  to  the  rear  line  of  the  coping,  which  will  be  3^  feet  in  width. 
The  face  work  to  be  similar  to  that  described  for  the  piers,  and  the  backing  to  consist  of 
hirge-sized,  well-shaped  stones,  laid  level  in  full  moitar  beds,  and  properly  bonded 
throughout  the  wall. 

Ck)ping  stones  on  all  the  piers  to  lie  at  least  15  inches  in  depth,  of  a  size  that  two 
stones  will  make  up  the  width  of  the  piers,  for  the  seats  and  rests  of  the  bridge,  and  break 
joints  properly  with  the  adjoining  stones.     Those  on  the  centi-e  pier  must  be  from  4  to  G 
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feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  the  track  for 
the  rollers  of  the  turntable.  They  must  be  full  bedded  throughout,  and  dressed  so  as  to 
lay  to  joints  not  exceeding  one-fourth  of  an  inch ;  and  the  top  side  must  have  a  lair 
surface,  be  neatly  boucharded,  and,  where  required,  the  outer  top  arrises  are  to  be 
rounded  off. 

The  pivot-stone  to  be  not  less  than  six  feet  square  and  two  feet  depth  of  bed ;  the 
space  between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  of  the  same 
thickness  as  the  latter,  properly  dressed  and  jointed  to  the  width,  and  be  at  least  Z^  feet 
in  length. 

In  the  centre  of  the  rest  piers,  one  of  the  coping  stones,  for  a  width  of  four  feet,  is 
to  be  twenty-four  inches  in  depth,  and  checked  to  the  curve  of  the  toe  of  the  bridge.  This 
stone  in  each  case  must  be  secured  with  fox- wedged  bolts  1^  inches  diameter,  let  into  the 
masonry  underneath. 

The  coping  on  the  piers  for  the  seat  and  the  abutments  of  the  road  bridge  will  be 
10  inches  in  thickness  at  the  centre  of  the  road,  curved  on  top,  so  as  to  be  eight  inches  at 
the  sides,  placed  so  as  to  form  a  recess  for  fixed  girders  and  the  toe  of  the  swing. 

At  the  two  east  comers  of  the  bridge,  parapet  piers  are  to  be  built  4}  feet  square  at 
base,  diminishing  upward — one  of  Which,  at  each  end  of  the  bridge,  must  b^  recessed  and 
hollowed  out  to  receive  machinerv. 

The  wings  of  the  east  abutment  are  also  to  be  carried  up  to  the  same  height  as  the 
paiupet  piers  and  finished  with  coping,  as  indicated  on  the  plans. 

1 

The  walls  above  and  below  the  east  abutment,  for  a  distance  of  40  feet  or  more,  are 
to  be  of  masonry,  arranged  to  wind  gradually  round  to  meet  the  line  of  the  slope  on  the 
respective  sides. 

The  foundation  timbers  to  be  of  pine,  laid  level,  ani  must  have  an  uniform  bearinp; 
throughout  their  entire  length.  Those  under  the  centre  and  rest  piers  are  to  be  laid 
transversely  to  the  canal,  one  foot  apart,  and  for  the  other  piers  and  abutment  they  are 
to  be  laid  either  longitudinally  or  transversely,  as  may  be  requii*ed. 

In  all  cases  the  spaces  between  them  must  be  filled  with  a  good  description  of  puddle 
or  concrete,  as  may  be  directed. 

The  covering  plank  to  be  of  pine,  three  inches  thick,  and  must  bo  fastened  to  the- 
timbers  with  l^inch  white  oak  treenails  eight  inches  long. 

Sheet  Piles — of  4-inch  pine  plank  are  to  be  put  in,  ordriven  on  all  sides  of  tlie  piers 
if  the  officer  in  charge  considers  it  necessary. 

Crib  Work. — Between  the  centre  and  rest  piers,  as  well  as  above  and  below  them, 

crib  work  is  to  be  constructed  to  form  bearings  for  the  fenders  and 
for  the  protection  of  the  respective  parts  of  the  work.  The  cribs  for  the  middle  portion 
of  the  work  are  to  be  the  same  width  as  the  stone  piers,  i.e.,  16  feet  wide  at  top^ 
increasing  downwards  on  both  sides  at  the  rate  of  one  in  twenty-four ;  and  through  the 
middle  of  them,  longitudinally,  a  clear  water-way  must  be  formed  of  such  dimensions  as 
may  be  directed. 

Transverse  openings  are  also  to  be  made  in  the  ciibwork  adjoining  the  centre  and 
rest  piera  and  elsewhere,  of  such  shape  and  dimensions  as  may,  together  with  the  centre 
openings  give  an  area  equal  to  at  least  that  of  the  arch  ways  formed  through  the  masonrj. 
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Id  the  crib  work  above  aud  below  the  piers  for  the  seat  of  the  bridge  there  are  in^ 
eseh  cue  to  be  lefc  two  openings  on  the  upper  and  two  on  the  lower  sides.  The  sides  of 
those  openings  are  to  be  formed,  framed  and  secured  in  like  manner  as  the  face  work  of  the 
cribs^  the  bottom  to  be  of  ^inch  plank,  well  fastened  with  pressed  spikes,  and  the  top  to 
be  formed  of  pieces  not  less  than  10  inches  thick,  and  of  a  length  to  take  a  full  bearing  on 
the  aide  timbers  of  the  respective  water- ways. 

The  cribs  are  to  be  of  pine  timber  12  inches  square,  straight,  sound,  full  on  the  .edges 
aod  are  to  be  framed  so  as  to  leave  a  space  of  1  ^  inches  between  the  different  courses.  At 
the  angles  they  are  to  be  connected  by  double-bevelled  dovetails  arranged  so  that  every 
end  timber  shall  be  dovetailed  into  two  side  timbers,  and  the  side  timbers  be  similarly 
placed  between  those  forming  the  ends.  At  each  corner  in  every  course  a  rac;-bolt  1 2 
inches  long  and  f -inch  diameter  is  to  be  driven  through  the  dovetail. 

Cbobs  Ties — to  be  at  least  10  inches  thick,  of  sufficient  size  to  square  10  x  12  inches 

at  both  ends  and  the  full  length  of  the  outside  width  of  the  cribs.  They 
ve  to  be  placed  not  more  tban  10  feet  apart,  and  so  arranged  that  the  ties  resting  on 
the  different  rounds  of  timber  shall  be  midway  between  those  of  the  courses  immediately 
bdow  and  above. 

Their  ends  are  to  be  dovetailed  3^  inches  into  the  tinibers  under  and  over  them,  the 
doretail  to  splay  1  ^  inches  on  both  sides  so  as  to  stand  eight  inches  at  the  neck  and  1 1 
inches  at  the  outer  end. 

Under  the  head  of  each  tie  in  the  joint  between  the  courses  immediately  below  it,  a 
block  l^x  12  xl2  inches  is  to  be  inserted  to  give  an  uniform  bearing,  and  a  rag-bolt  2^ 
feet  long,  J  of  an  inch  diameter,  is  to  be  driven  through  the  head  of  each  tie,  passing 
down  through  the  course  on  which  it  rests,  the  block  and  course  under  it  and  into  the 
bead  of  the  next  cross  tie. 

LoNGiTDDiNlL  TiES. — At  such  placcs  in  the  cribs  as  may  be  required,  longitudinal 

ties  10  inches  thick  are  to  be  framed  into  and  dovetailerl 
between  the  end  timbers,  have  blocks  under  them  and  be  secured  by  bolts  of  similar 
dimensions  in  like  manner  as  described  for  the  transverse  ties  into  which  they  are  to  be 
notched,  and  fastened  at  the  crossings  by  means  of  white  oak  treenails  two  inches 
diameter. 

The  cribs  are  to  be  further  secured  by  vertical  i:anges  of  plank  placed  inside  and 
extending  from  the  lowest  side  timber  up  to  the  water-line.  There  are  to  be  three  ranges 
on  a  side,  that  is  to  say  : — one  at  or  near  each  angle  and  another  in  the  centre,  making 
in  all  six  vertical  ranges  in  a  crib.  The  planks  are  to  be  four  inches  thick  and  10  inches 
in  width,  fastened  from  the  inside  with  10-inch  spike,  five-eighths  of  an  inch  diameter, 
two  driven  through  each  plank  into  each  of  the  lowest  side  pieces  and  one  at  every 
crossing  of  a  side  timber  from  the  bottom  timber  upward.  They  may  be  put  on  in 
lengths  of  from  eight  to  ten  feet  or  more,  but  they  must  be  so  arranged  that  the  upper 
length  in  all  cases  shall  reach  down  at  least  two  feet  lower  than  the  top  of  the  plank  of 
the  same  range  below. 

In  the  first  course  of  side  timbers  the  cross  ties  are  to  be  placed  not  more  than  three- 
feet  apart,  so  as  to  obviate  the  necessity  of  using  floor  timbers. 

The  cribs  forming  the  upper  and  lower  terminations  of  the  piers  are  in  all  cases  to 
splay  five  feet  or  more  on  the  sides  next  the  channel. 

The  whole  interior  of  the  crib  work,  except  the  water-ways,  to  bo  filled  with  an. 
aj^roved  class  of  moderate-sized  stone  ballast. 
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Along  both  sides  of  the  guide-piers  there  are  io  be  two  ranges  of  wale-timbers  of 
white  oak  6x12  inches,  the  upper  range  to  be  fastened  by  means  of  screw-bolts  half  an 
inch  diameter,  having  upset  heads  let  into  wrought  iron  washers  counter-sunk  for  them. 
The  other  range  to  be  seven  feet  lower  and  fastened  by  rag-bolts  f  of  an  inch  diameter, 
liaving  similar  heads  and  washers  to  those  in  the  upper  range. 

The  wale-pieoes  to  be  put  on  in  lengths  of  from  24  to  40  feet,  their  upper  edges 
are  to  be  chamfered,  and,  where  they  connect,  their  ends  are  to  be  scarfed,  covered  with 
boiler-plate  and  secui*ed  as  directed. 

For  the  protection  of  the  structure  and  piers,  three  clusters  of  piles  are  to  be  driven 
within  range  of  the  centre  pier  at  suitable  distances  above  and  below  it ;  they  are  to  be 
connected  by  means  of  thorough-bolts,  straps,  <S^c.,  and  stand  one  foot  or  more  over  the 
<jribs,  <kc.,  as  may  be  requii'cd. 

Fenders — are  to  be  constructed  on  the  land  sides  of  both  the  water-ways  extending 
for  some  distance  above  and  below  the  bridge,  as  represented  on  the 
general  plan.  They  are  to  be  formed  by  means  of  piles,  caps,  anchor  timbers  and  wale- 
pieces,  all  of  white  oak  timber.  The  piles  to  i>e  not  less  than  11  inches  diameter  at  the 
small  end,  driven  from  six  to  ten  feeb  into  the  bottom,  three  in  a  group,  at  about  12  feet 
from  centre  to  centre  and  one  at  the  middle  of  each  anchor  timber  when  they  exceed  25 
feet  in  length.  The  caps  are  to  be  formed  of  two  pieces  each  6  x  10  inches  arranged 
about  eight  inches  apart  and  checked  obliquely  to  receive  a  dovetail  formed  on  the  head 
of  the  piles,  to  each  of  which  they  will  be  secured  with  wrought  iron  screw-bolts  ^  of  an 
inch  in  diameter,  having  upset  heads  and  cast  iron  bevel  washers  let  flash  into  the  out- 
side cap- pieces. 

Immediately  under  the  caps  the  anchor  timbers  will  connect  with  a  dovetail  the 
outer  piles,  and- be  further  secured  by  a  thorough  screw-bolt  of  seven-eighths  (J)  of  an. 
inch  diameter  ;  they  will  bear  on  the  inside  pile  of  the  group  and  the  ends  extend  to  the 
outside  of  the  front  cap-pieces,  and  under  them  a  waling  timber  of  white  oak  8x10  inches 
is  to  be  fastened  to  the  same  or  inside  piles  with  a  screw-bolt  of  one  and  one-eighth  (1^) 
inch  round  iron,  having  upset  heads  and  washers  sunk  flush  as  described  for  the  cap- 
pieces.  Where  the  wale-pieces  are  scarfed  they  must  be  secured  to  the  outer  piles  with 
screw-bolts  ^  of  an  inch  diameter  with  nuts,  heads,  &c.,  as  described  for  the  others.  At 
seven  (7)  feet  below  the  top  of  the  cap-pieces  another  range  of  waling  8  x  10  inches  is 
to  be  put  on,  fastened  throughout  with  bolts  in  like  manner  as  for  the  upper  tier. 

The  outer  ends  of  the  anchor  timbers  must  be  let  into  the  banks  for  such  a  distance 
as  may  be  required  and  be  secured  to  mud  sills  or  ci'oss  timbers. 

Mortar. — The  masonry  of  the  bridge  piers,  side  walls,  regulating  weir,  culverts,  etc, 
must  be  laid  in  mortar  made  of  the  best  hydraulic  cement,  mixed  with 
clean,  large-grained,  sharp  sand,  generally  in   the  proportion  of  two   of  sand  to   one  of 
cement,  or  such  other  proportions  as  may  be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  used, 
must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings,  provided  by  the 
contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  use, 
and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  oflicer  in  charge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  -well-tempered 
rich  mortar,  or  by  using  about  1^  of  clean,  sharp  sand  to  1  of  cement,  and  adding  as  much, 
water  as  may  be  required  to  make  the  whole  nm  freely  when  properly  mixed. 
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The  sand  to  be  used  for  moiiar  or  otherwise,  if  considered  necessary,  must  be  ^w^ashed. 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  backing  must  be  well  washed  if  clay  or  other  soil 
adheres  to  them. 

Ordeb  of  Building. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 

have  more  than  two  unfinished  courses  at  one  time,  and  so 
that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepare^l  for  the  respective  places  they  are  to  occupy  in  the  work 
before  they  are  brought  on  to  the  walls  ;  and  all  the  vertical  joints  of  one  course  must 
be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  appi*oved  machinery  for  handling  and  laying  the  stone 
most  be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against  dis- 
tnMng  the  stones  after  they  are  laid. 

Crossing  over  present  Canal. — In  continuation  of    the  road  crossing  over  the 

(enlarged  canal,  another  is  to  be  formed  to  the 
north  of  the  guard  lock,  the  abutments  of  which  are  to  be  built  in  such  a  position  that 
their  centre  line  shall  be  about  75  feet  north  of  the  gate  quoins,  and  their  lespective  face 
lines  stand  about  two  feet  back  from  the  lunge  of  the  side  walls  of  the  guard  lock. 

The  one  on  the  east  side  which  is  to  form  the  turntable  pier,  is  to  be  16  feet  square 
tod  must  be  commenced  at  least  6  inches  below  canal  bottom.  The  toe  abutment  ia  to  be 
33  feet  long  and  8^  feet  thick  at  bottom  ;  in  the  centre  it  is  to  be  connected  with  a 
<oanterfort  3  feet  thick  and  6  feet  long.  On  the  west  side  the  wings  of  the  abutments 
<^  to  be  carried  up  from  about  6  feet  over  canal  bottom,  to  the  same  height  as  the  parapet 
pien  which,  at  the  two  west  corners  of  the  bridge,  are  to  be  built  4|  feet  square  at 
W,  diminishing  upward ;  one  of  them  must  bo  recessed,  and  hollowed  oat  to  receive 
Biachinery. 

The  wall  to  form  the  seat  for  the  heel  of  the  bridge  must  be  commenced  at  least  si.x: 
^eet  below  the  surface  of  the  adjoining  ground  ;  small  piers  are  also  to  be  built  in  positions 
that  will  form  a  rest  for  the  bridge  when  open. 

The  masonry  of  the  abutments  is  to  be  of  stone  of  the  class  and  dimensions,  dressed, 
^t,  laid  in  cement  mortar  and  the  work  finished  in  every  way  as  described  for  the  piers 
and  abutments  of  the  adjoining  bridge  works  on  the  new  part  of  the  canal,  except  that 
there  will  be  no  archway  throu&;h  the  pivot  pier. 

Crib  Work — to  be  put  in  on  the  north  side  of  the  abutments  extending  downward 

about  30  feet  ;  the  north  end  of  them  in  both  cases  is  to  be  loade 
oblique,  that  is  to  say,  the  back  part  of  the  crib  work  is  to  be  longer  than  that  on  the 
<haunel  side. 

Between  the  south  side  of  the  abutments  and  the  north  wings  of  the  guard  lock,  piles 
^re  to  be  driven  to  support  the  fender  timbers  and  wale  pieces,  the  south  ends  of  which 
are  to  be  let  into  checks  cut  in  the  wings  of  the  lock. 

Fender  timbers  are  also  to  be  placed  to  the  north  of  the  crib  work,  secured  to  piles 
driveu  for  that  purpose  and  to  anchor  timbers  let  into  the  bank.  The  works  generally 
are  tj  be  done  and  protected  in  a  similar  manner  as  previously  described  for  those  con- 
■nected  with  the  bridge  on  the  new  canal. 
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The  supei-stinicture  for  both  the  fixed  and  movable  parts  of  these  bridges,  a»  well  as 
the  machinery  for  working  the  latter,  will  be  made  a  separate  contract. 

Parties  tendering  should  bear  in  mind  that  all  the  masonry  in  the  abutments  for  the 
bridge  crossing  of  the  present  canal  must  be  built,  completed  and  protected  between 
December,  1877,  and  the  opening  of  navigation  in  April,  1878,  or  during  the  time  when 
the  water  is  drawn  down  for  this  and  other  purposes. 

It  is  proper  to  state  that,  although  the  water  is  to  be  shut  off  at  the  guard  gates,  there 
is  every  probability  that  there  will  be  considerable  leakage  to  contend  with  ;  the  disposal 
of  which  must  be  provided  for  in  the  bulk  sum  stated  iu  the  tender  for  unwatering  the 
foundations  of  the  abutments,  etc. 

In  case  it  becomes  necessary  to  shut  off  the  water  at  the  gates  of  the  lift  lock,  in 
order  to  keep  the  intermediate  level  at  a  greater  height,  and  thus  divide  the  head  of  water, 
the  work  is  to  be  done  in  a  similar  way  as  provided  for  the  tightening  of  the  guard  gates, 
and  if  directed  by  the  Department  of  Public  Works,  must  be  do^e  by  the  contractor  for 
a  like  bulk  sum  as  tendered  for  that  purpose. 

In  the  event  of  the  latter  course  having  to  be  resorted  to,  it  may  be  found  necessary 
to  form  the  bridge  abutments  for  the  crossing  of  the  old  canal  of  crib  work,  and  to  use  the 
stone  provided  for  that  purpose  in  the  regulating  weir  or  in  other  works  connected  with 
the  new  canal,  and  for  which  they  will  in  that  case  be  measured,  estimated  and  paid  for 
as  masonry  in  the  wall  in  which  they  are  used,  and  not  otherwise. 

Supply  "Weib. — To  provide  for  passing  the  volume  of  water  required  for  the  present 

canal,  a  weir  is  to  be  built  on  the  west  side  of  about  200  feet  south 
of  the  guard  gates,  near  the  place  indicated  on  the  general  plan. 

The  weir  is  to  be  placed  so  that  on  its  upper  wings  a  towing  ])ath  bridge  can  be 
formed,  the  front  edge  ot  which  shall  be  at  least  as  far  to  the  east  as  the  west  line  of  the 
present  track- way. 

The  pit  for  the  weir  is  to  be  made  56  feet  in  width,  50  feet  in  length  and  to  a  depth 
of  25^  feet  below  the  coping  of  guard  lock.  The  material  excavated  from  it,  as  well  as 
from  the  sheet  pile  trenches,  except  what  is  to  be  used  for  puddle,  embankment  in  rear  of 
the  walls,  etc.,  must  be  hauled  and  disposed  of  on  low  ground  iu  the  vicinity,  within  a 
distance  from  300  to  600  feet,  care  being  taken  that  the  seats  of  spoil  banks  are  benched 
when  the  surface  is  inclined,  as  provided  for  other  banks  on  the  section. 

The  bottom  to  be  trimmed  level  to  form  a  fair  bearing  for  the  foundation  timbers* 
which  are  to  be  of  pine  12  inches  square,  laid  transversely  from  6  t«  9  inches  apart, 
resting  on  sub  sills,  placed  within  line  of  the  side  walls,  and  on  the  bottom  for  their 
entire  length. 

The  spaces  between  the  timbers  as  well  as  alongside  of  the  sub  sills  are  to  be  filled 
with  the  best  description  of  properly-made  puddle  well  beaten  down,  otherwise  concrete 
either  as  a  whole  or  in  part  is  to  be  used  as  may  be  subsequently  determined. 

In  the  foundation  of  the  weir  there  are  to  be  four  ranges  of  sheet  piles,  i.e.,  one  at 
the  upper  end,  another  at  the  lower  end,  one  above  and  another  below  the  breast  wall ; 
they  aro  generally  to  be  of  pine  plank,  4  inches  thiiik,  6  feet  long,  jointed,  prepared  and 
fastened,  and  the  trenches  cut  for  their  reception  made  of  the  size,  and  subsequently  well 
filled  with  puddle  j  the  whol^  work  connected  with  them  to  be  executed  in  the  manner 
descrij^d  for  those  in  the  lock  foundation. 
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The  range  of  piles  in  line  with  the  upper  side  of  the  breast  wall  of  the  weir  must 
extend  beyond  the  rear  of  the  side  walls  and  into  the  solid  bank  on  the  north  side,  and 
on  the  south  side  to  the  back  of  the  masonry  of  the  new  lock,  and  in  both  cases  to  be 
ttrried  up  to  water  line  of  the  upper  reach. 

Flooring — to  consist  of  two  courses  of  approved  pine  plank.  The  first,  3  inches  in 
thickness,  is  to  extend  over  the  whole  area  of  the  foundation  of  the 
veir  and  apron ;  the  second  course,  2  inches  thick,  is  to  be  laid  between  the  side  walls 
for  the  entire  space  below  the  breast  wall  of  the  weir.  Tbey  are  to  be  well  jointed,  laid 
10  break  joints,  and  be  fastened — the  lower  course  with  white  oak  treenails,  and  the 
npper  course  with  pressed  spikes. 

Masonry. — ^The  weir  will  be  formed  by  a  wall  of  masonry,  60  feet  in  length,  on 
both  sides  of  the  water-way,  carried  to  the  same  height  as  the  lock 
coping ;  and  between  these,  transversely,  will  be  a  breast  wall  of  a  height  adapted  to  the 
essoined  low  water  level  of  Lake  Erie. 

Above  the  breast  a  pier  will  divide  the  water-way  into  two  equal  spaces,  in  each  of 
■vhich  there  are  to  be  two  sluice-ways  4x4  feet. 

The  pier  and  side  walls  are  to  serve  as  bearings  for  a  towing-path  bridge  and  for 
JMirposes  connected  with  the  regulation  of  the  water.  Immediately  south  of  the  breast 
^11  and  opposite  each  division  of  the  water-way,  is  to  be  a  movable  bulkhead,  arranged 
in  imch  a  manner  that  there  can  be  a  constant  flow  of  water  over  the  top  of  it  at  any 
^ight  the  summit  level  may  be  kept. 

The  walls  are  to  be  built  in  the  positions  represented  on  the  plan  to  be  furnished, 
>Bd  for  the  most  part  are  to  be  of  the  dimensions  herein  stated  ;  they  must  throughout 
«mst  of  an  approved  class  of  grey  limestone,  free  from  seams,  drys,  sand  holes  and 
other  defects,  laid  in  full  mortar  on  their  natural  beds. 

It  should  be  clearly  and  distinctly  understood  by  parties  tendering,  that  it  is  only 
those  parts  of  the  work  between  the  ranges  of  sheet  piles  at  what  is  called  the  upper  and 
lover  ends  of  the  weir  which  will  be  measured,  estimated  and  paid  for  as  weir  masonry. 

S«>E  AND  Wing  Walls — to  be  8i  feet  thick  at  bottom,  face  to  be  "rock  work*' 

with  a  batter  of  one  in  twenty-four,  the  stones  to  be  at 
least  2  feet  long  in  line  of  wall,  18  inches  and  2  feet  depth  of  bed  in  the  alternate  courses, 
^ith  headers  3^  feet  depth  of  bed  and  not  more  than  10  feet  apart  in  every  course;  the 
^hole  to  be  dressed  and  laid  so  that  the  beds  and  end  joints  shall  not  exceed  three-eighths 
il)  of  an  inch.  The  backs  of  the  walls  are  to  be  carried  up  plumb  to  within  five  feet  of 
the  top ;  thence  batter  to  the  rear  line  of  the  copmg,  which  is  to  be  3^  feet  wide,  except 
those  parts  occupied  by  the  bridge,  where  an  offset  of  one  foot  is  to  be  made  for  the  ends 
of  the  stringers,  opposite  which  the  coping  is  to  be  3  J  feet  wide. 

Bbeast  Wall — to  be  16^  feet  in  width  at  bottom,  4 J  feet  at  top  and  15 J  feet  high, 

built  of  stones  2  and  3  feet  depth  of  bed  in  the  alternate  courses, 
"^ith  headers  in  each  course  4 J  feet  deep,  and  not  more  than  9  feet  apart,  all  of  "them 
must  be  dressed  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 
The  upper  sides  of  the  wall  to  be  carried  up  plumb  from  an  offset  of  1 2  inches  on  the 
^1  oounie,  and  the  faces  of  all  the  stones  dressed  fair  and  smooth  to  receive  the  frame 
^ork  of  the  slmces  and  bidkheads  ;  the  lower  side  is  to  be  "  rock  faced  "  work  laid  to  a 
bttter  of  about  5  inches  to  the  foot  rise. 

There  ai-e,  as  above  stated,  to  be  four  sluice-ways  through  this  wall,  each  4. feet  wide 
*ad  4  feet  high,  the  top,  bottom  and  sides  of  which  are  to  be  dres'jed  smooth.     T4ie  sills 
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under  tbem  and  lintels  over  them  to  be  from  15  to  18  inches  in  height  and  6  feet  long, 
each  dressed  so  as  to  lay  to  close  and  full  joints  and  present  a  fair  surface  throughout  the 
respective  openings. 

The  piers  between  the  sluice-ways,  in  each  of  tne  two  divisions  of  the  water-way, 
are  to  be  two  feet  in  width  and  must  be  made  up  of  stones  the  full  thickness,  neatly 
dressed  on  both  faces,  and  whan  laid,  bonded  over  and  with  each  other  at  least  one  foot. 

The  centre  pier  is  to  be  6  feet  1^  inches  in  thickness  at  the  floor,  carried  up  to  such  a 
batter  on  both  sides  that  the  top  shall  be  four  feet  in  width.  The  pier,  coping  excepted, 
may  be  made  up  of  two  widths  of  stone,  provided  there  are  double  headers  in  each  course 
not  more  than  8  feet  apart.  This  pier  is  to  extend  three  feet  beyond  the  bottom  lin-i  of 
the  breast  wall,  if  directed. 

In  the  face  of  the  side  walls  and  on  both  sides  of  the  division  pier  at  about  6  inches 

above  the  upper  side  of  the  breast  wall,  checks  are  to  be  formed  1 2  inches  wide  and  6 

'  inches  deep  at  the  top,  increasing  in  depth  according  to  the  batter  of  the  wall  so  that  their 

backs  shall  be  plumb.     They  are  to  extend  from  the  coping  down  to  7  feet  below  the  top 

line  of  the  breast  wall  to  admit  of  raising  and  lowering  the  movable  bulkheads. 

Near  the  upper  end  of  the  weir,  checks  1 2  inches  wide  and  2  feet  apart,  6  inches 
deep  at  the  top,  made  plumb  at  the  back  for  the  full  height  of  the  walls,  are  to  be  formed 
in  the  face  of  the  wings  and  on  both  sides  of  the  division  pier  for  the  reception  of  stop- 
timbers.  Below  these  checks,  a  cross  wall  3  feet  in  width  and  the  same  height  as  the 
sill  course  of  the  sluices  is  to  be  built  of  block  stone  the  full  width.  The  stoaes  are  to 
be  secured  to  each  other  by  dowels  and  vertical  bolts  in  such  a  manner  as  may  be  required. 

The  arrises  ot  all  the  face  stones  on  both  the  upper  and  lower  sides  of  the  breast 
wall,  the  division  ]>ier,  the  sills,  lintels,  piers  and  sides  of  the  sluice-ways  must  all  be  kept 
good,  and  the  whole  dressed  and  laid  so  that  the  horizontal  and  vertical  joints  shall  not 
exceed  one-fourth  of  an  inch. 

Coping. — The  breast  wall  coping  must  be  at  least  16  inches  high  and  4^  feet  wide 
on  top,  increasing  in  width  downward  to  the  l^atter  of  the  wall.  The 
lower  bed  and  joints  of  each  stone  must  be  kept  full  throughout,  and  the  top  dressed  fair, 
so  as  to  have  a  declivity  of  one  inch  toward  the  up-stream  side.  It  is  to  be  in  lengths 
of  not  less  than  three  and  a  half  feet,  be  connected  with  dowels  at  the  joints,  and  secui-ed 
with  bolts  to  the  course  underneath. 

The  coping  stones  of  the  side  walls  and  division  piers  must  be  at  least  1 2  inches  in 
thickness,  have  full  beds  and  joints  and  be  neatly  boucharded  on  top. 

In  addition  to  the  range  of  sheet  piles  to  be  placed  in  line  of  the  breast  wall,  a  coun- 
terfort of  masonry,  4  feet  thick  and  6  feet  in  length,  is  to  be  carried  up  in  connection 
with  each  of  the  side  walls  to  within  4  feet  of  the  top  of  the  coping. 

In  the  lower  wings,  offsets  or  steps  are  to  be  made  in  the  different  courses  so  as  to 
give  the  top  of  the  wall,  from  a  point  five  feet  below  the  line  of  the  breast  wall,  an  incli- 
nation of  about  two  horizontal  to  one  vertical. 

Backing — to  be  of  an  approved  class  of  large-sized,  well-shaped  stones  not  less  than 
six  inches  in  thickness,  laid  on  their  broadest  beds  in  full  mortar  and 
bonded  over  and  with  each  other  throughout  the  wall. 

The  whole  of  the  weir  masonry  must  be  laid  in  the  best  hydraulic  cement  mortar, 
mixed  and  prepared  as  previously  described  for  other  parts  of  the  masonry  on  the  section. 
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A  paddle  bed  3  feet  in  width  is  to  be  carried  up  in  rear  of  the  aide  walU  to  the  full 
height  of  the  summit  le^el. 

The  material  used  for  this  purpose,  as  well  as  for  the  puddle  between  the  foundation 
timbers  and  for  the  sheet  pile  trenches,  must  be  of  the  best  and  most  suitable  kind  that 
ciQ  be  £ound  on  the  section  or  in  the  vicinity  of  the  works. 

Sluice  Gatks — to  be  built  of  the  best  quality  of  white  oak  plank,  €  inches  thick  at 

the  centre,  and  gradually  rounded  off  on  both  sides  to  3^  inches  at 
the  end.  Each  gate  to  have  a  top  and  bottom  plate  of  cast  iron,  connected  with  bolts  ot 
wrought  iron  seven-eighths  (|)  of  an  inch  in  diameter,  passing  through  the  gate ;  and  to 
Ia?e  straps  of  wrought  iron  3  inches  wide  and  three-eighths  (|)  of  an  inch  thick  on  both 
sides  of  the  gate,  wdchin  three  inches  of  each  end ;  the  straps  are  to  be  let  in  flush,  and 
tastened,  at  distances  not  more  than  6  inches  apart,  with  rivets  ^  an  inch  in  diameter 
eoontersunk  into  the  straps.  The  top  plates  are  to  be  2 f  inches  deep,  and  those  at  the 
bottom  6^  inches  deep,  each  to  have  a  flange  from  the  centre  outwards  on  opposite  sides. 

They  are  either  to  be  made  the  full  height  of  the  opening  in  the  breast  wall,  or  the 
opper  pai't  of  the  opening  is  to  be  closed  up,  and  the  height  of  the  gate  diminished,  as 
W  be  subsequently  determined.  In  either  case  the  gates  are  to  revolve  on  the  centre, 
V  pivots  working  into  the  bottom  plates  of  the  gates,  and  on  the  top  of  each  a  disc  of 
>teel  or  hard  brass  is  to  be  placed,  and  have  a  brass  collar  and  lining.  The  pivots  are  to 
^^  inches  diameter,  connected  with  plates  f  inches  square  and  2  inches  thick,  let  into 
dw  sills  of  the  sluice-way,  and  secured  to  them  by  fox-bolts. 

The  gates  are  to  arranged  in  a  framework  of  oak  timber,  6  inches  thick  and  1 2 
inches  wide,  fastened  with  fox  and  key-bolts  to  the  piers  and  lintels  of  the  sluice-way. 

The  vertical  posts  of  the  frame  are  to  be  bevelled  so  as  to  form  a  beanng  for  the  sidt^s 
«f  the  gates  when  closed,  and  stops  are  to  be  placed  in  the  interior  as  directed. 

The  turning  i-ods  are  to  be  of  wrought  iron  of  sufficient  length  to  pass  through  the 
f  S^tes,  and  stand  six  inches  over  the  side  timbers  of  the  platform  to  be  formed  over  the 
veir.  They  are  to  be  keyed  into  the  plates  on  the  gates,  and  secured  into  the  masonry 
^th  suitable  iron  brackets,  the  upper  end  of  them  to  be  made  square,  on  which  a  mov< 
>ble  handle  is  to  be  fitted ;  and  they  are  further  to  be  connected  with  racks  on  the 
plitform,  made  so  as  to  secure  the  gate  in  the  position  required. 

The  bulkheads  are  to  be  of  pine  timber  12  inches  square,  planed,  jointed  and  secured 
to  each  other  with  bolts  passing  vertically  through  them  having  suitable  tightening  nuts 
>nd  washers.  As  a  means  of  raising  or  lowering  them,  a  rod  will  be  attached  at  both 
ends  near  the  recesses  in  the  walls,  which  will  work  through  a  brass  matrix  fitted  into 
Ctttings,  secured  to  the  timber  work,  and  the  upper  ends  of  the  rods  are  to  have  bevel 
spar- wheels  keyed  on  to  them,  to  gear  into  pinions  on  crank  shafts  attached  to  the  bridge. 

I        If  considered  desirable  to  work  the  two  gates  in  each  division  of  the  weir  at  one 
I  time,  it  is  to  be  done  in  a  similar  way  to  that  above  stated  for  the  bulkheads.     The 
prices  tendered  for  the  different  items  of  iron  work  are  to  be  understood  as  being  appli- 
cable in  either  case. 

Bridge — to  be  formed  of  stringen  of  pine  timber  12  x  12  inches,  placed  2^  feet 
apart ;  they  are  to  rest  on  the  tops  of  the  pier  and  in  the  offset  made  by 
the  coping  on  the  side  wails,  and  are  to  be  fastened  to  the  masoniy  with  fox-tailed  screw- 
bolts  one  inch  diameter.  The  outer  stringera  to  be  double,  with  distance  pieces  of  oak 
12  X  12  X  5  inches  between  them,  placed  about  5  feet  apai*t  and  connected  with  screw- 
holts  one  inch  and  a  quarter  diameter. 
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The  covering  to  be  of  3-inch  plank  of  a  length  to  reach  across  the  bridge  ;  they  are  to 
be  fastened  with  7-inch  pressed  spikes. 

From  the  lower  end  of  the  weir  to  the  water-course  on  the  west  side  of  it,  a  tail-raco 
is  to  be  cat  to  a  depth  of  about  6  feet  below  surface  water  line  of  the  reach  north  of  the 
lift  lock,  made  30  feet  in  width  at  bottom  and  with  side  slopes  of  about  one  and  a  half 
horizontal  to  one  vertical,  unless  adjoining  the  weir,  where  a  protection  wall  of  dry  nibble 
masonry  is  to  be  built  on  both  sidos  for  a  distance  of  from  30  to  40  feet. 

Opposite  the  site  of  the  weir,  or  on  the  east  side  of  it,  a  dam  must  be  formed  in  a 
depth  of  about  six  or  seven  feet  of  water  below  the  assumed  level  of  Lake  Erie,  to  enable 
the  side  walls  to  be  extended  to  as  great  a  distance  above  the  weir  as  can  be  done  with 
safety. 

I 

This  extension  of  the  walls  is  not,  however,  to  be  proceeded  with  until  after  the  weir 
has  been  completed  up  to  the  line  first  mentioned,  namely,  the  rear  side  of  the  present 
bowing  path  ;  nor  until  the  sluice-gates  and  bulkhead  are  in  place,  and  the  whole  in 
efficient  working  order. 

When  this  has  been  satisfactorily  accomplished,  the  space  between  the  weir  and  the 
•dam  is  to  be  deepened,  and  the  side  walls  built  to  such  an  extent  as  can  be  done  witb 
safety. 

To  sustain  the  sides  of  the  channel,  for  a  distance  of  16  feet  or  more  at  the  immediate 
entranee,  two  ranges  of  piles  of  12"  x  12"  timber  are  to  be  driven  on  each  side  in  conti- 
nuation of  the  side  walls,  the  water-way  is  then  to  be  made  of  the  required  depth  by 
means  of  a  dredging  machine,  and  the  tops  of  the  piles  cut  off  to  about  one  foot  below  the 
side  slope  of  the  canal  bank. 

Parties  when  "  tendering  "  should  bear  in  mind  that  this  weir  must  be  constructed 
bej^ween  the  time  that  the  contract  is  awarded  and  the  opening  of  navigation  in  April 
1878.  To  be  certain  of  this,  all  the  materials  for  the  works  must  bo  provided  and 
delivered,  and  part  of  them  prepared  by  the  1 5th  day  of  November  next,  and  the  contrac- 
tor's arrangements  must  be  such  £is  to  fully  satisfy  the  Department  of  Public  Works  that 
this  portion  of  the  works  will  be  completed  at  the  time  above  stated.  Clear  and  satisfac- 
tory evidence  to  that  effect  must  be  given  before  the  present  weir,  opposite  the  foot  of  the 
lift  lock,  can  be  removed  or  the  channel  leading  to  it  blocked  up  or  in  any  way 
diminished. 

Where  the  supply  will  enter  the  canal  below  the  lift  lock,  the  outlet  is  to  be  enlarged 
to  a  mean  width  of  forty  feet  and  be  made  with  a  direction  downward  to  within  60  degrees 
of  that  of  the  centre  line  of  the  canal. 

It  is  to  be  sunk  to  the  depth  of  8  feet  below  the  surface  water  level  of  the  adjoining 
reach.  The  abutments  and  contre  pier  are  to  be  built  of  large-sized,  well-shaped 
stones,  laid  throughout  in  cement  mortar  ;  all  the  expenses  connected  with  which  ai« 
to  be  embraced  in  the  respective  rates  tendered  for  the  work.  The  bridge  over  the  outlet 
to  be  made  similar  to  the  one  to  be  formed  over  the  upper  end  of  the  supply  weii*. 

At  a  point  about  400  feet  above  the  guard  lock  an  opening  is  to  be  formed  throocrh 
the  east  bank  of  the  canal  to  allow  the  surface  water  that  collects  there  to  enter  the  canal. 
The  sides  of  the  opening  are  to  be  of  rubble  masonry  laid  in  cement  mortar,  and  the  face 
of  the  bank  below  the  bottom  line  of  the  opening  is  either  to  be  of  pitched  stone,  or  a  well 
is  to  be  sunk  to  discharge  the  water. into  the  canal,  two  feet  or  moi*e  below  the  aasnmed 
level  of  Lake  Erie. 


161 

In  short,  the  disposing  of  the  dminage  and  surface  water  at  this  place  is  to  be  done 
in  a  similar  way  as  described  in  a  preceding  part  of  this  specification  for  other  placea, 
except  that  the  openings  will  be  of  larger  dimensions. 

For  the  two  small  branches  of  the  Beaver  Dams  Greek,  situated  about  the  middle  of 
the  section,  two  single  arch  culverts  are  to  be  constructed,  each  4  ft«t  in  width — one, 
opposite  what  is  called  Higgins'  Culvert,  on  the  old  canal,  is  to  have  V)ench  walls  one  foot 
high;  the  other,  opposite  what  is  called  Davis'  Culvert,  is  to  have  bench  walls  two  feet 
high.  They  are  both  to  be  of  masonry,  laid  in  hydraulic  cement  mortar,  prepared  as 
previously  described,  and  placed  on  a  foundation  of  timber  and  plank,  laid  at  a  depth 
that  will  admit  of  placing  at  least  two  feet  of  puddle  over  the  crown  of  the  ai'ch,  and  still 
leave  the  top  surface  15^  feet  below  the  assumed  low  water  level  of  Lake  Erie. 

The  foundation  timbers  are  to  be  of  pine,  12  inches  square,  laid  transversely  from 
4  to  6  inches  apart,  the  spaces  between  which  are  to  be  filled  with  puddle  or  concrete  aa 
may  be  directed. 

Floor  to  be  of  3-inch  pine  plank,  jointed  with  a  plane  and  laid  so  as  to  break  joints 
»t  every  three  feet  in  width,  and  be  fastened  with  7-inch  pressed  spikes,  two  in  each  end 
of  a  plank  and  one  on  alternate  sides  al  every  crossing  of  a  timber. 

A  course  of  3-inch  sheet  piles  sunk  5  feet  below  the  top  of  the  timbers  is  to  bo 
placed  at  each  end,  for  which  trenches  2J  feet  in  width  are  to  be  dug  and  afterwards  well 
'ilied  with  puddle.  The  heads  of  the  sheet  piles  are  to  be  secured  to  the  foundation 
timbers  with  7-inch  pressed  spikes,  two  in  each  plank. 

The  stones  of  the  side  walls  or  abutments  must  have  at  least  2  feet  width  of  bed, 
vith  headers  at  intervals  of  every  8  feet ;  the  arch  stones  are  to  have  a  width  of  15  inches 
w«i  be  dressed  to  radiate  truly  for  their  full  depth. 

The  beds  and  joints  of  all  the  face  stones  of  the  side  walls,  wings  and  arches  must  be 
.  <lfe«8ed  throughout  so  as  to  lay  to  joints  not  exceeding  five-sixteenths  of  an  inch.  The 
^^ceg  of  the  stones  must  also  be  dressed  fair  and  to  lines  corresponding  co  the  position 
they  are  occupy  ;  the  wings  and  parapet  walls  are,  however,  to  be  "  rock  faced  "  work. 

Coping  to  1)0  3  feet  wide  and  1 2  inches  thick  in  lengths  of  at  least  3  feet^  the  top  of 
vhich  must  be  neatly  boucharded ;  the  beds  and  ends  are  to  be  dressed  so  as  to  lay  to 
mortar  joints  of  one-fourth  of  an  inch. 

The  abutment  walls  are  to  be  3  feet  thick,  carried  up  to  one  foot  below  the  crown  of 
tte  arch,  in  each  case. 

Between  the  abutments  an<l  banks,  puddle  walls  for  the  entire  width  of  the  opening 
*nd  length  of  the  culvert  are  to  be  carried  up  to  canal  bottom,  and  over  the  arch  a  puddle 
^  two  feet  in  depth  is  to  be  laid  for  the  entire  width  of  the  canal  and  of  that  of  the 
-embankments  on  both  sides. 

For  the  purpose  of  enabling  the  work  on  the  section  to  be  proceeded  with,  the  canal 
^ill  be  emptied  as  nearly  as  circumstances  will  permit,  in  the  early  part  of  December, 
1877,  and  the  water  will  l>e  allowed  to  remain  out  until  in  April,  1878. 

The  contractor's  arrangements  for  proceeding  with  the  works  must  therefore  be 
wich  that  every  j)«jssible  advantage  will  be  taken  of  the  time  above  mentioned  to  urge 
them  forward  in  mu  ennrgotic  and  satisfactory  mcCnner. 
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Contractors  are,  however,  distinctly  informed  that  shutting  off  the  water,  as  abore' 
mentioned,  will  not  havfj  the  c9*ect  ot  laying  the  bottom  of  the  canal  dry,  sevenil  feet  of 
water  will  sill  remain  in  it. 

This  unavoidable  state  of  matters  should  be  borne  in  mind  by  contractors  when 
"  tendering,"  as  wdl  as  the  fact  that  the  only  |:0isible  way  of  getting  rid  of  the  water  iB 
by  pumping,  and  moving  part  of  it  when  frozen.  ^^  ^ 

When  preparing  their  "  tenders,"  contractors  should  bear  in  mind  that  the  lespective 
bulk  sums  lor  u!i watering  the  different  parts  of  the  works,  at  the  different  times  stited, 
must  in  each  case  embrace  the  construction  of  all  dams,  their  full  maintenance  and  their 
removal  at  the  time  directed,  also  the  providing  and  fitting  up  of  all  pumps  and  machinery 
that  may  be  required  for  that  purpose,  together  with  the  removal  of  all  snow  and  ice,  and 
every  expense  directly  or  indirectly  connected  with  unwatoring  all  the  different  parts  of 
the  work,  and  the  foundation  of  all  structures  on  or  connected  with  the  section,  must  all 
be  included  in  the  i*es|>ective  bulk  sums  stated  in  the  tender. 

During  the  progress  of  the  works  the  different  parts  of  the  earth  excavation  will  also 
be  returned  and  paid  for  according  to  the  comparative  value  of  the  work  dono  with 
reference  to  the  contract  price. 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  trans{X)rtation  and 
delivery  of  materials  of  any  kind  requited  for  them,  or  in  the  arrangements  for 
carrying  on  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  excavated  or 
dredged  matenal,  or  in  proceeding  with  any  other  part  of  the  operations  connected  with 
the  works,  the  contractor  must  be  governed  by  the  canal  regulations,  and  the  interpr2ta- 
tion  put  upon  them  by  the  officer  entrusted  with  that  duVy  ;  he  must  further  use  every 
precaution  to  guard  against  interrupting,  impeding,  or  in  any  way  interfering  with  the 
navigation,  as  he  will  be  held  strictly  and  legally  liable  for  all  damage,  loss  or  detention 
that  any  vessel,  when  passing  through  the  canal,  may  sustain  from  any  of  his  acts, 
whether  such  result  from  a  desire  to  prosecute  the  works,  inattention  or  any  other  cause. 

The  different  works  herein  described  or  enumerated,  are  to  be  proceeded  with  at  the 
time  and  in  the  order  required  by  the  Department  of  Public  Works,  and  nuist  be  executed 
agreeably  to  the  plan  con  tern  plat<>d  in  this  specifieation,  although  all  that  may^be  required 
to  complete  the  design  may  not  have  been  particularly  described.  .^*'^*\^p-->^. - ._. 


Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show   the  cDnt^m- 

plated  arrangements  and  general  mode  of  construction  ;  but 
detailed  drawings,  arranged,  modified  and  adapted  to  the  circumstances  and  the  locality, 
for  all  such  parts  of  the  structures  as  may  be  considered  necessary  for  the  full  under- 
standing of  the  design,  will  be  furnished  as  the  works  proceed. 

If  any  alterations  be  rendered  necessary  by  any  cause,  or  for  the  benefit  of  the 
works,  the  contractor,  if  directed,  must  carry  them  out  in  like  manner  as  if  they  formed 
a  part  of  the  original  design,  and  at  a  rate  or  price  fixed  by  an  authorized  officer  for  the 
additional  or  reduced  expense  that  may  be  caused  by  the  alterations. 

Materials,  Service  Ground,  etc. — The  contractor  must  provide,  at  his  own  cost 

and  ex|»ense,  all  the  service  ground  that  may 
be  required  for  the  placing  or  preparing  of  maitenals  or  for  the  erection  of  sheds,  store- 
houses or  any  other  buildings,  or  for  temi>orary  roads,  or  for  ^any  other  purpose 
whatsoever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials  ;  fumisb 
all  plant,  tools,  vessels,  machinery,  equipment,  labor  and  everything  necesttary  for  Ui» 
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ntisfaetory  execution  and   completion   of    the    dififerent   works  contemplated   in   the 
ioregnixiv  specification. 

A]]  Liateri&ls  must  be  of  the  best  class  of  their  respective  kinds,  and  the  {»rices 
tendered  for  the  seveml  items  of  work  mast  cover  the  entire  cost  of  their  purchase, 
deliver/,  workmanship  and  every  contingency  oonnecte  I  with  the  due  prosecution  of  the 
vork  as  herein  described  and  the  instructions  of  the  officer  in  charge. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the- 
printed  forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signatures^ 
the  nature  of  the  occupation,  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract  satisfactory  security  will  be  required,  by  deposit 
of  money  to  the  amount  of  fioe  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  vork. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
pfflBons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
these  conditions,  as  well  as  for  the  due  performance  of  the  works  embraced  in  the- 
ttntnict. 

The  works  are  to  be  commenced  immediately  after  the  person  or  ]>ersons  whose 
"tender"  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded 
vith  in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the 
foliest  advantage  will  be  taken  of  the  time  wlien  the  water  is  out  of  the  canal  between 
December,  1877,  and  the  opening  of  navigation  in  April,  1878,  to  urge  forward  to 
completion  all  such  works  as  would  in  their  execution  be  retarded,  or  in  any  way 
iotetfered  with,  when  the  water  in  the  pi^sent  canal  is  at  its  usual  height.  To  be  certain 
of  this,  all  stone,  timber  and  other  materials  required  for  the  works  of  the  8j]i]»ly  weir 
tnd  retaining  wall  at  Allan  burg  must  be  provided  and  delivered  this  autumn,  all  such 
vorks  done  and  such  airangements  made  as  will  fully  satisfy  the  Department  of  Public 
Works  that  every  effort  has  been  made  and  continues  to  be  made  as  will  warrant  th& 
eoDclnsion  that  the  whole  of  the  works  described  in  the  foregoing  s]>ecification  and 
mbraced  in  the  contract  can  be  fully  completed  on  or  befoi-e  the  1st  ilay  of  June,  1879'. 

JOHN   PAGE, 

Chief  Engineer  of  Public  Work9^ 
Ottawa,  7th  August,  1877. 


APPENDIX  No.  13. 

Ihorotdy  ///^  December ^  7879. 

Sir, 

I  have  the  honor  to  submit  the  following  report  on  the  state  of  the  works  in 
my  charge  on  the  30th  November,  1879  : 

As  stated  previously,  these  embrace  the  deepening  and  enlargement  of  Port 
Dalhousie  Harbor  and  the  construction  of  twenty  sections  of  the  new  Welland  Canal, 
stretching  from  Lake  Ontario  to  Allanburgh,  a  distance  of  11*83  miles,  on  which  the 
twenty -five  locks  necessary  to  atcainthe  level  of  Lake  £rie  are  situated. 

This  part  of  the  canal  is  now  so  far  advanced  towards  completion  that  all  the  work 
embraced  in  existing  contracts  can  be  easily  finished  next  year.  Sections  Nos.  2,  3,  4,  5, 
6,  7,  8,  9,  10,  11,  and  13  have  been  finally  estimated.  Sections  Nos.  14,  15,  and  16, 
are  completed,  and  on  Sections  Nos.  1,  12,  17,  Id,  19  and  20,  but  littla  of  importance 
remains  to  be  done. 

The  names  of  the  contractors  and  dates  of  contracts  on  the  new  line  are  as  follows:— 

^o.  of  Section.  Karnes  of  Contractors.  Dates  oi  Contracts. 

I Patrick  Larkin 16th  Oct,    1875 

2 Denison,  Belden  &  Co 6th  April,  1874 

3 do  do         6th  AprU,  1874 

4 Blake  Bros.  &  Campbell 27th  July,    1875 

•5 ^Alexander  Manuing , 3lst  Aug.,  1874 

6 Patrick  Shannon 4th. June,  1874 

7 Higgins  &  Pulhvan 3rd  June,   1874 

8&9.Cairn8,  Morse,  Hart  &  Co 2lst  July,    1873 

10 JohnGinty&Co 18th  July,   1873 

11 Paul  Boss 5th  Aug.,  1873 

12 Messrs.  Lobb-,  Dawson  <fe  Murray 27th  July,    1875 

13 Ginty  k  Dickey 29th  June,  1874 

14 John  Brown 2nd  April,  1874 

15 John  Brown 17th  July,    1873 

16 John  Elliott  &  Co.  (afterwards  John  Brown) 18th  July,    1873 

174kl8.. .Robert  J.  Campbell 26th  Sept,    1877 

iyii20...Haney,  Haney  <k  Parry 29ch  Sepc,  1877 

The  approximate  quantities  of  principal  items  of  work  done  up  to   SOtli  November, 
1879,  are  as  follows  : — 

Enrth  excavation,  cubic  vards 5,375,000 

Rock  do  do        150,000 

Masonry,  cubic  yards , ^ 369,000 

Timber,  feel 1,475,000 

Plank,  feet  B.M   4,000,000 

Puddle,  cnbic  vards 150,000 

^Concrete,        do         37,000 
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Section  No.  1. 

The  east  entrance  pier  of  Port  Dalbonsie  Harbor  has  been  extended  300  feet  lake- 
wardii,  and  the  west  pier  similarly  lengthened. 

The  lines  of  crib  work  forming  these  are  thirty  feet  wide,  two  hundred  feet  apart, 
tndsnnk  on  a  bottom  carefully  dn:dged  to  receive  them.  The  work  has  stood  well  con- 
ndering  its  exposed  position.  The  head  of  the  east  pier  is  made  up  of  four  cribs  30'  x  30^ 
placed  so  as  to  form  a  square,  upon  which  a  small  lighthouse  has  been  erected.  This 
stands  on  a  platform  six  feet  over  the  level  of  the  superstructure  or  about  eleven  feet 
over  ordinary  lake  surface. 

Tlie  new  portions  of  the  work  are  solidly  filled  with  stone,  and  planked  over  on  top. 

The  larger  lighthouse,  previously  built,  has  been  permitted  to  remain,  forming,  with 
tbe  new  and  smaller  one,  range  lights  b}'  which  the  entrance  to  the  harbor  is  at  all  times 
eanly  and  safely  made. 

The  docking  on  each  side  of  tl^e  addition  to  the  harbor  has  been  almost  entirely 
completed,  the  aggregate  length  being  about  1,640  feet  This  is  formed  of  crib  work 
18  feet  wide,  sunk  one  foot  below  bottom,  well  filled  with  stone  and  having  a  gravel 
finish  on  top  of  the  superatructure,  which,  like  th(»t  of  tlie  entmnce  piers,  is  carried  to 
the  heigbt  of  about  Hye  feet  over  the  general  level  of  the  water. 

On  the  west  side,  a  considerable  space  "Vichind  the  docking  has  been  filled  in  with 
«trth,  making  valuable  gi*onnd  of  what  was  previously  shallow  water.  The  harbor  room 
hi  been  doubled,  there  being  now  an  inside  area  of  about  sixteen  acres.  This  is  iiregu- 
brin  shape,  but  at  one  point  it  is  five  hundred  feet  wide,  so  that  iarge  vessels  can  turn 
▼iUi  ease. 

Th©  harbor,  and  between  the  entrance  piers,  has  been  dredged  to  specification  depth ; 
namely,  15^  feet  at  the  tail  of  the  new  entrance  lock,  increasing  to  16^  feet  at  the  outer 
end  of  the  piers.  These  soundings  are  referred  to  datum  of  low  water  of  Lake  Ontario  ; 
or  when  there  is  twelve  feet  on  the  mitre  sill  of  the  present  Lock  No.  1. 

The  prevalence  of  westerly  winds  bas,however, driven  the  beach  sand  through  the  open- 
ings between  the  cribs  forming  the  old  work  of  the  west  pier  to  such  an  extent  as  to  shoal 
the  water  inside  considerably.  Thus,  although  the  bottom  was  taken  out  to  the  required 
depth  in  1875,  the  drift  alluded  to  had  to  be  again  removed  in  1878  ;  and  now  the  depth, 
for  a  considerable  distance  alongside  the  inner  face  of  the  west  pier,  averages  only  from  8 
to  10  feet.  It  is  therefore  evident  that  some  measures  must  soon  be  carried  out  at  thi» 
piece  to  permanently  secure  the  full  depth  required  for  the  enlarged  navigation. 

In  dredging  for  the  seats  of  the  docking  cribs  in  tho  harbor,  a  small  area  of  reddish 
•hale,  met  with  near  the  Welland  R.  R.  Company's  elevator,  had  to  be  removed,  by  blast- 
ing nnder  water,  to  obt-ain  the  required  depth. 

The  new  entrance  lock  is  located  at  a  high  point  in  the  right  bank  of  the  Twelve 
'  Mile  Creek.  The  foundation  of  this  structure,  from  the  breast  wall  to  the  north  end  of 
the  pit,  is  on  reddish  sandstone  rock,  except  for  a  small  triangul-ir-shapod  space  in  the 
north-west  angle,  where  the  rock  suddenly  slopes  off,  until  the  borings  shewed  at  one 
point  about  30  feet  in  depth  of  soft  muck.  This  space  was  boxed  in  by  rows  of  close  oak 
piling,  and  a  stratum  of  concrete  about  five  feet  in  depth  placed  under  the  mud  sills,  the 
clay  having  been  removed  for  that  purpose. 
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T}ie  side  walls  of  the  lock  are  31  feet  2  inches  in  height,  and  the  mitre  sills  are  3 
feet  lower  than  those  of  the  present  entrance  lock.  The  ordinary  lift  will  be  from  l2  to 
13  feet. 

Above  the  breast  wall  the  foundation  proved  soft  also,  and  as  the  upper  wings  had  to 
be  extended  to  can-y  a  swing  bridge  over  them  for  the  main  road  between  Port  Dalhonsit 
and  St.  Catharines,  a  bottom  formed  of  piles  and  concrete  was  put  in  for  the  purpose. 
The  walls  built  on  this  have  stood  well,  and  the  whole  of  the  masonry  of  the  lock  is  now 
completed. 

The  lower  wings  are  extended  on  each  side  hj  sloping  walls  of  rubble,  from  1 40  to 
ITtO  feet  in  lens^th,  resting  on  ciibs  sunk  to  receive  them,  and  connecting  with  the  docking 
on  each  side  of  the  harbor. 

The  southern  entrance  is  formed  by  two  diverging  lines  of  pier  work,  about  240  feet 
each  in  length,  which  will  serve  to  guide  vessels  enteiing  or  leaving  the  inner  basin. 

A  short  distance  west  of  the  new  lock  there  was  a  weir  which  served  to  regulate  the 
long  level  above  the  entrance,  which  reaches  up  to  lock  No.  2  at  St.  Catharines.  This 
structure  had  for  many  years  shown  symptoms  of  weakness  owing  to  unequal  settlement 
in  the  foundations.  This  resulted  in  a  crack  through  the  breast  wall,  and  on  the  I3ih 
September,  1878,  during  an  exceptionally  heavy  freshet,  the  weir  went  out,  and  tht 
immense  body  of  water  behind  it  rushed  through  the  breach  into  the  harbor.  In^raediafcely 
to  the  north  of  the  new  lock,  on  the  west  side,  thei^  are  several  openings  left  in  tht 
docking  previously  referred  to,  by  which  the  tail  water  of  the  adjacent  mills  and  that 
from  the  weir  escaped.  In  the  rush  which  followed  the  failure  of  the  weir,  some  of  thest 
<;ril>s  were  damaged,  and  a  considerable  amount  of  earth  was  swept  into  the  harbor,  which 
will  a^uin  have  to  be  dredged  out  in  several  places  to  speoificatioa  depth. 

Ill  order  to  provide  ample  means  ior  controlling  the  level  of  the  long  reach  ahove 
Lock  No.  1,  a  surfa<;c  weir  has  been  constructed  in  the  dam,  just  south  of  the  present 
•entrance  lock.  This  consists  of  a  series  of  low  overfalls,  which  divide  the  drop  fiom  tho 
surface  of  the  canal  above,  to  that  of  the  harbor,  which,  in  ordinary  circumstances,  ib 
About  13  feet.  The  u[»per  breast  wall  is  divided  into  four  compartments  of  about  IG  feet 
€ach,  through  which  the  wat<?r  passes  freely  when  it  rises  above  navigation  height.  At 
the  head  of  the  weir  the  main  road,  which  also  crosses  the  new  entrance  lock,  is  carried 
over  by  a  substantial  bridge.  From  the  west  side  rail  of  this,  the  slash  boards  for  rega- 
lati:)g  the  flow  are  operated. 

Borings  taken  before  the  work  was  begun  shewed  soft  material  at  a  depth  of  over  25 
feet,  and  great  care  was  therefore  necessary  to  secure  a  good  foundation.  This  has  been 
Batista ctorily  accomplished  by  enclosing  the  who'e  area  of  the  site  with  12"  x  13"  pint 
sheet  piles  from  25  to  30  feet  in  length,  a  row  being  also  driven  at  each  of  tho  low  croffl 
walls  lorming  tho  steps  of  the  weir.  The  masonry  of  this  structure  is,  throughout,  fiiflt- 
ciass.  It  has  been  entirely  completed  and  in  operation  since  Match  of  this  year,  and  hu 
already  been  found  of  essential  service  on  several  occiisions. 

A  new  and  considerably  enlarged  regulating  weir  is  also  about  beiug  built  to  replace 
that  carrieil  away.  The  site  chosen  for  this  will,  it  is  believed,  afford  a  uniform  foundur 
tion  on  hard  material. 

The  contract  for  this  structure  having  been  recently  let  to  Messrs.  Usher  &  Battle, 
of  Tiioruld,  the  work  of  excavation  was  begun  last  month. 

Tlic  construction  and  removal  of  coffer  dams  at  both  ends  of  the  entrance  lock ;  the 
taking  away  of  what  was  known  as  Andrew's  Dry  Dock,  etc.,  etc.,  has  been  accomplishe*! ; 
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and  bejond  the  trimming  ap  of  the  earth  slop33  (which  will  bo  done  nsxt  spring)  the  work 
toibmccd  ia  the  contract  for  Section  No.  1  may  be  said  to  be  completed. 

The  distance  from  the  head  of  the  east  pier  to  the  inner  anemic  of  the  entrance  is 
2^320  feet;  thence^across  the  harbor,  to  the  foot  of  Lock  No.  1  is  2,008  feet ;  in  all  4,328 
feet 

From  the  latter  point,  across  the  inner  basin,  to  the  lower  wings  of  Lock  No.  2,  the 
distance  is  2,070  feet.  The  west  entnince  piers  to  Locks  1  and  2  from  the  basin  will  be 
eoanected  by  a  towing  path  about  l.lOO  feet  in  length;  the  construction  of  which  has 
M)t^  however,  been  yet  begun. 

Sections  Nos.  2  and  3. 

On  these  sections  there  are  fonr  luck?*,  four  regulating  weirs,  a  masonry  dam 
and  Beveml  minor  8tructnrv.»s.  The  work  also  embi*aces  the  construction  of  two  entrance 
piers  at  the  lower  end  of  Lock  No.  2,  and  the  removal  of  about  450,000  cubic  yards  oi 
earthy  etc.,  etc. 

The  mitre  sills  of  Lock  No.  2  have  been  arranged  for  a  14  feet  navigation  when  the 
sarfACa  of  the  inner  b:isin  is  at  its  usiuil  height  of  1 2  feet  over  datum.  The  lift  of  the 
lock  will  be  15  feet,  the  walls  being  32  feet  1  inch  in  height.  Tliis  lock  is  placed  in  a 
liigh  |K>int  in  the  left  bank  of  what  was  culled  May's  Ktvine,  being  a  deep  gully 
i)nmching  from  the  wide  basin  formiug  a  part  uf  the  pi'^sent  canal. 

On  getting  down  to  foundation  level,  the  material  composing  the  bottom  of  the  pit 
"vas  found  to  be  so  variable  ths^t  12  inches  of  concrete  was  placed  under  the  cross 
timbers,  the  spsicc^s  between  *h*^  latter,  together  with  the  slu^et  piles,  being  also  solidly 
filled  with  concrete.  Upcn  this  the  usual  floor  of  3-inch  plankiug  w<is  laid,  and  the  side 
Walls  carried  up  to  full  height. 

The  -rater  will  be  set  back  in  the  canal  above  Lock  No.  2  to  a  surface  height  of  27 
fept  over  datum,  and,  although  there  is  a  considerable  curvature  in  the  reach  between 
this  and  Lock  No.  3,  (a  distance  of  1,H00  feet)  yet  the  shape  of  the  ravine  pei*mitted  of 
tlie  prism  beinj;  made  1G5  feet  wide  at  bottovii,  with  less  than  the  ordinary  outlay  for 
earthwork.  This  length,  in  fact,  fonns  &  basin  generally  217  feet  in  width  at  water 
line,  and  having  a  surface  area  of  about  6|  acres,  thus  rendering  navigation  easy,  and 
at  the  same  time  obviating  tlie  necessity  of  constructing  any  reservoir  alongside  the 
retch. 

The  east  upper  wing  of  the  lock  is  connected  with  a  regulating  weir,  built  in  the 
Tight  bank  of  the  ravine,  by  a  stone  dam,  the  central  jmrt  of  which  is  184  feet  long  and 
3G  feet  9  inches  in  height.  The  coping  of  this  is  on  the  same  level  as  that  of  the  lock, 
the  extra  depth  being  required  to  obtain  a  proper  foundation  in  the  UkI  of  the  eld  creek, 
where  theie  weit5  from  10  to  12  feet  of  soft  muck  overlying  a  stratum  of  gravel.  Upon 
the  latter  platform  of  concrete,  timber  and  plank  was  ])hiced,  and  the  wall  built  on  it. 
The  weir  referred  to  is  of  the  usual  dimensions,  and  the  whole  of  the  work,  notwith- 
<tiinding  the  connection  of  several  walls  of  considerable  and  unequal  heights,  stands  as 
when  built.  The  lower  entrance  to  Lock  No.  2  is  tormed  of  two  diverging  lines  of  pier- 
▼ork,  which  jiroject  into  the  basin,  respectively,  390  feet  and  414  feet,  the  east  side  being 
ilie  longer.     The  distance  between  the  heads  of  the  piers  is  200  feet  across. 

It  was  at  fii-st  intended  that  these  should  be  formed  of  two  rows  of  ciibwork,  16 
feet  wide,  sunk  jis  represented  on  the  plan,  and  filled  with  either  clay  or  stone  ballast. 
•Belund  these,  embankments,  25  feet  wide  on  to;),  were  to  have  been  formed,  the   rear 


168 

slopes  being  protected  at  water  line  by  rip-rap.  "When  the  work  was  begun,  however,, 
the  bottom  proved  to  be  so  soft  and  irregular^  that  the  cribs,  instead  of  being  plaoed  end 
to  end,  were  sunk  transversely,  forming  lines  30  feet  wide  on  each  side.  These,  in  many 
cases,  settled  to  a  depth  of  from  10  to  12  feet  b%low  bottom  line  of  canal ;  and  were, 
generally,  so  much  out  of  range  that  great  trouble  was  experienced  in  getting  the  super- 
structure into  tolerably  fair  shape.  This,  however,  has  been  accomplished,  and  the  tops 
of  the  piers  are  on  a  level  of  about  five  feet  over  the  surface  of  the  inner  basin.  The 
cribs  are  filled  with  clay  below  water  line,  but  the  superstructure  is  well  packed  with 
stone,  having  a  gi-avel  finish  on  top. 

Close  up  to  the  lock,  on  the  west  side,  the  cribs,  for  a  distance  of  94  feet,  were  on 
sufficiently  solid  bottom  to  permit  of  an  extension  of  the  wing  being  constructed  on  them. 
This  is  of  coursed  masonry,  the  coping  of  which  slopes  downwanls  ar.d  outwards  to  the 
general  level  of  the  top  of  the  superatructure  of  the  piers.  On  the  east  side,  however, 
the  foundation  was  so  soft  that  a  similar  slope  of  approach  could  only  with  safety  be 
obtained  by  building  up  the  timber  work  to  the  shape  of  the  extension  wall  opposite. 
This  has  been  done,  and  the  work  has  stood  very  well. 

A  wide  bank  was  formed  on  the  east  side  of  the  lock,  which  will  give  ample  room 
for  all  purposes  connected  with  the  navigation  ;  and  at  the  east  end  of  the  masonry  dam, 
at  the  head  of  No.  2,  a  ti*estle  bridge  will  be  constructed  over  the  opening  to  the  regulat- 
ing weir,  so  as  to  make  the  towing  path  continuous  on  both  sides  of  the  canal. 

On  excavating  the  pit  for  Lock  No.  3,  although  the  material  met  with  was  generally 
very  hard,  it  was  found  that,  at  the  required  depth,  a  large  area  of  the  south  end  of  the 
site  was  composed  of  a  deep  bed  of  quicksand.  To  overcome  this  unexpected  diffi  culty,. 
a  system  of  cross  trenching  was  ado])ted,  leading  into  a  main  channel  on  the  west  pide  of 
the  pit,  connecting  with  a  well  in  which  a  pump  was  placed,  for  the  i*urpose  of  keeping 
the  hitherto  saturated  quicksand  surface  as  dry  as  possible.  In  this  wa)^,  a  crust  was 
formed,  and  on  top  of  it  a  layer  of  concrete  two  feet  in  depth  was  placed  to  receive  the 
foundation  timbei-s.  Considerable  trouble  was  experienced  in  sinking  the  sheet  pile 
trenches,  and  getting  them  well  filled  with  concrete.  This  was  at  length  done,  and  the 
walls  carried  up  to  full  height. 

South  of  the  breast  wall,  the  upper  wings  of  the  lock  had  to  be  extended  to  form 
the  abutments  for  a  swing  bridge  over  them.  The  material  of  the  bottom  at  this  place 
was  also  very  soft,  but  by  placing  masses  of  concrete  on  each  side,  at  the  junction  with 
the  side  walls  of  the  lock  (which  are  about  12  feet  higher  than  those  of  the  wings)  settle- 
ment Was  avoided,  and  the  whole  of  the  work  now  stands  without  showing  the  least 
crack  or  opening  in  any  part  of  it.  This  lock  is  14  feet  lift,  the  level  above  it  being  41 
feet  over  datum. 

An  extension  wall  of  rubble  masonry,  part  of  which,  next  th«  lock,  rests  on  a  fender 
crib,  has  been  built  at  the  lower  east  wing.  On  the  west  side  the  extension  is  connected 
with  a  towing  path  bridge  having  three  openings,  17*5  f^et  each,  through  which  the  water 
of  the  raceway,  which  leaves  the  canal  above  Lock  No.  5,  is  returned  into  the  reach  or 
basin  between  Locks  Nos.  2  and  3. 

The  channel  is  about  3,000  feet  long,  60  feet  wide  at  bottom,  and  on  it  there  are 
three  regulating  weirs  corresponding  to  the  lifts  at  Locks  Nos.  3,  4  and  5.  In  the 
reaches  above  No.  3  it  communicates  freely  with  the  canal  by  towing  path  bridges  on  the 
west  bank  having  two  openings  of  25  feet  wide  each.  The  raceway  is  thus  used  for  pass- 
ing the  surplus  water,whilst  the  considerable  area  of  water  surface  enables  it  also  to  serve 
the  purposes  of  side  reservoirs. 


169 

Over  this  raceway,  and  nearly  in  line  with  the  bridge  at  the  upper  wings  of  lock 
Na  3,  the  same  highway  from  Port  Dalhousie  to  St.  Catharines  is  carried  by  a  structure 
vith  a  centra  pier  and  two  openings  each  25  feet  wide.  This  is  built  of  well-faced 
masonry;  and  the  road  is  continued  westward  by  an  easy  curve  in  cuttitig  to  a  junction 
vith  the  present  line. 

The  masonry  of  Locks  Nos.  4  and  5  presents  no  special  features  for  remark.  The 
lifts  at  each  are  14  feet,  the  levels  being  respectively  55  and  GD  feet  above  datum.  Tho 
reaches  arc  v>10  and  765  feet  in  length. 

Between  3  and  4  the  canal  curves  somewhat  to  tho  west ;  and,  midway,  the  reach  is 
made  150  feet  wide  at  bottom.  From  Lock  No.  4  south  for  over  4  miles  the  line  is  straight. 

From  lock  No.  3  to  lock  No.  5  the  prism  is  almost  entirely  in  cutting,  nnd  a  largo 
UDoant  of  earth  was  thrown  to  spoil.  This  was  necessary  to  get  up  to  the  level  of  tfat; 
first  plateau,  which,  at  the  end  of  section  No.  3,  is  60  feet  over  datum  of  mean  surface  of 
Uke  Ontario. 

As  the  natural  drainage  of  the  country  between  Lock  No.  4  and  the  Queenston  Koad 
cnnsing  at  St.  Catharines  flows  towards  the  north,  this  is  intercepted  by  the  canal  and 
its  works.  It  therefore  became  necessary  to  provide  a  large  back  ditch  on  the  west  side» 
V  means  of  which  the  surface  water  is  conducted  to  a  branch  of  May's  Ravine,  connecting 
^th  the  i*each  between  Locks  Nos.  2  and  3.  At  the  point  of  outlet  the  bank  is  steep, 
^  a  masonry  culvert  has  been  built  consisting  of  several  steps,  connected  with  an  arch 
under  the  main  road,  a  little  to  the  west  of  the  new  route  described  near  Lock  No.  3.  In 
^  way  tlie  drainage,  which  is  often  very  considerable,  is  satisfactorily  disposed  of  ;  tho 
^rnngement  having  fully  answered  the  intended  purpose. 

The  earth  excavation  of  both  these  sections  was  for  the  most  part  very  hard.  Tu- 
r^BOve  this  a  powerful  steam  shovel  was  employed,  which  etfected  the  desired  object  both 
^peditiously  and  economically.  A  large  proportion  of  the  48,000  cubic  yards  of  masonry 
^braced  in  these  sections  was  rapidly  laid  up  by  the  use  of  steam  cranes  ;  and,  in  short, 
it  is  bat  just  to  say  that  the  general  arrangements  made  for  carrying  out  their  obligations 
shewed  clearly  that  tho  contractore  were  men  of  energy  and  experience  ;  whilst  all  orders 
given  to  them  by  those  in  immediate  charge  of  the  works  were  both  cheerfully  and 
pronapUy  obeyed. 

Section  No.  4. 

The  line  between  this  section  and  No.  3,  is  6,980  feet  (1-32  miles)  from  tlie  lower 
end  of  the  entrance  lock  at  Port  Dalhousio.     The  section  is  3,150  feet  in  length. 

The  work  consists  of  the  formation  of  thf^  canal  for  tho  above  distance,  the  con 
•traction  of  one  railway  bridge,  one  road  bridge,  :i!id  the  formation  of  a  new  line  for  the 
Welland  Kailway  of  5,944  feet  in  length. 

The  road  bridge  is  a  single  track  structure,  built  on  the  plan  generally  adoptt>d. 
Between  the  pivot  and  bridge  seat  piers,  which  are  placed  at  right  angles  to  the  centre 
line  of  the  canal,  the  openings  are  47  feet.  On  each  side  of  the  bridge  seat  piers  there 
ue  two  smaller  openings  with  fixed  spans.  The  abutments  on  both  sides  start  from  a 
■olid  foundation,  and  the  slopes  of  the  canal  above  and  below  them  are  faced  for  a  certain 
distance  with  a  lining  of  masonry,  partly  in  cement  and  partly  dry,  to  prevent  wash 
vhere  the^  prism  is  of  somewhat  less  area  than  usual. 

In  the  axis  of  the  canal  at  a  suitable  distance  above  and  below  the  pivot  pier,  there 
ftfe  masonry  rests  to  receive  the  bridge  when  swung.     These  are  protected  both  up  and 
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down  Rtream  by  tapering  fender  cribs  solidly  filled  with  stone,  at  the  extreme  ends  of 
which  clustei*8  of  protection  piles  have  been  di-iven.  The  spaces  between  tlie  pivot  and 
rest  piers  are  filled  with  crib  work.  All  three  piers  in  Hue  of  the  canal  have  arched 
culverts  p&^sing  through  thein,  and  the  crib  work  between  has  also  several  sub-aqucons 
openings  for  the  purpose  of  pernntting  the  water  to  flow  fi-eely  from  one  side  of  the  canal 
to  the  other  during  the  passage  of  vessels. 

To  guide  these  safely  through  the  channels  a  line  of  fender  piles  rnns  from  the 
bridge  seat  piers  into  the  canal  banks  at  a  suitable  distance  above  and  below  the  masanrj 
of  the  abutments  on  each  side.  These  piles  are  strongly  fastened  by  waling  pieces^  of 
oaky  well  bolted  together,  and  are  stiffened  by  struts  reaching  from  the  line  of  the  face 
back  into  the  solid  earth.  In  some  cases  these  struts  ai'e  supported  by  a  second  rovr  of 
piles,  driven  midway  of  their  length  to  keep  them  from  sagging.  The  whole  arrangement 
is  intended  to  prevent  tho  ])038ibility  of  interruption  to  vessels  at  the  bridges,  and  to 
guard  against  damage  to  the  permanent  work. 

The  swinging  part  of  the  bridge  will  be  120  feet  in  length. 

This  road  bridge  will  carry  the  extension  of  Lake  Avenue  in  St.  Catharines  across 
the  new  canal,  to  accomplish  which  it  had  to  be  diverted  for  a  short  disUince  on  eacb 
side.     The  curves  and  grades  of  approach  are,  however,  easy. 

Where  the  canal  intersects  the  present  Welland  Railway  on  Section  No.  4  the  raila 
were  nearly  even  with  the  ground  surface,  whilst  tlieoanul  is  in  about  10  feet  embankment, 
consequently  tho  line  had  to  be  shifted  and  the  grades  re-distributed  so  as  to  secui^  tli» 
best  crossing  without  interfering  with  the  future  navigation.  To  effect  this  it  became 
necessary  to  form  a  new  track,  5,944  feet  in  length,  between  the  points  of  diversioQ. 
This  leaves  the  present  line  a  short  distance  south  of  the  head  of  the  grade  from  Port 
Dalhousie  and  rejoins  at  the  north  end  of  the  curve  leading  out  from  St.  Catharines 
sUition.  This  diversion  is  principally  in  embankment,  and  its  levels  an^  so  arranged  (bat 
the  carrying  capacity  of  the  railway  will  not  be  lessened  or  its  o])erations  interfered 
with  more  than  is  unavoidably  necessary.  The  bridge  crosses  the  canal  at  an  angle  of 
about  52  degrees.  The  masonry  of  the  structure  is  conipleted,  together  with  its  cribs, 
fendei-s,  piles,  efx:.,  all  of  which  are  on  a  plan  similar  to  that  described  for  the  road 
bridge.  The  work  of  this  section  cannot  be  entirely  completed,  however,  until  the  lin# 
of  the  railway  is  changed  so  as  to  pass  over  the  permanent  bridge.  Under  the  circum- 
stances, it  was  considered  best  to  take  the  section  off  the  contractor's  hands,  and  it  has, 
therefore,  been  finally  estimated. 

In  addition  to  the  bridges,  there  have  been  two  culverts  constructed  over  the  back 
ditch — one  for  the  purpose  of  carrying  the  new  railway,  and  a  smaller  one  to  servo  for 
the  crossing  of  Lake  Avenue. 

Tlie  canal  on  Section  No.  4  is  of  the  usual  dimensions  ;  but  the  earth-work  quan- 
tities exceeded  what  were  anticipated,  on  account  of  a  large  amount  of  stind  or  material 
unfit  for  making  water-tight  embankments  having  been  found  in  the  prism  or  along  the 
sides,  in  aiany  })lace8. 

Section  No.  5. 

This  section  is  3,200  feet  long,  and  on  it  two  locks,  (Nos.  6  and  7),  two  regulating 
weirs,  two  towing-path  bridges,  one  railway  bridge  and  a  small  culvert  have  been  built 

The  foundation  of  Locks  Nos.  C  and  7  being  of  soft  clay,  a  foot  of  concrete  was 
placed  under  the  foundation  timbeis.  The  upper  wings  of  No.  C  were  extended  to  carry 
a  swing  bridge  for  the  crossing  ol  Geneva  street,  St.  Catharines.     Both  locks  have  tlw 
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■Qsoal  letaininj;  walls  of  rnbble  masonry  at  the*r  upper  and  lownr  ends,  and  the  latter 
4re  |iart]y  bnilt  on  fender  cribs  1 3  Aset  high  and  3G  feet  long,  ndjoining  the  wings  and 
ooniorming  in  front  to  the  twisting  batter  of  the  stone  work,  which  changes  from  th» 
tlmost  vertical  face  of  the  look  masonry  to  the  usual  slopes  of  the  earthwork,  in  a 
distance  of  100  feec     These  cribs  are  carefully  filled. 

At  the  dividing  line  between  Sections  Nos.  5  and  6  the  surplus  water  will  pass  out 
of  the  canal,  on  the  east  side,  through  the  openings  of  a  towins;  path  bridge,  into  a  small 
reservoir  of  about  li  uci-es  area.  In  the  north  bank  of  this  u  regulating  weir  has  been 
bniit,  the  openings  tiirough  which  communicate  with  another  reservoir  of  over  4  acres 
area.  This  is  alongside  of,  and  connected  with,  tho  reach  between  Locks  Nos.  6  and  7 
(wbiuh  is  1,5(10  feet  in  length),  and  discharges  by  a  second  weir  into  a  raceway  which  is 
oontinited  northward  and  terminates  in  the  canal  a  short  distance  below  Lock  No.  6.  The 
Foich  below  the  latter  is  4,400  feet  long. 

Over  this  raceway,  and  in  line  with  the  crossing  on  Lock  6,  a  bridge  with  two  open- 
ings has  been  const rncted  to  carry  Creneva  Strt^et.  The  superstructure  of  this  is  com- 
pleted, together  with  all  the  work  embraced  in  the  contract  for  Section  No  5. 

The  amount  of  earthwork  was  iMcreased,  from  a  similar  cause  to  that  mentioned  in 
coDnectiou  with  Section  No.  4 ;  and  tha  same  remark  will  apply  to  Section  No.  6. 

3,C76  cubic  yards  of  concrete  were  used  in  the  foundations  of  the  structures  on  this 
section. 

Section  No.  (5. 

This  section  is  7,000  feet  long,  and  the  work  consisted  principally  of  earth  excava- 
tion, of  which  over  330,000  cubic  yards  were  taken  out.  A  double  track  road  bridge  in 
line  of  Niagara  Street,  St.  CatharineS;  has  been  built,  tosetlier  with  its  slope  walls,  cribs, 
ienders,  etc.^  etc.  This  street  is  also  carried  over  the  ditch  in  mar  of  the  canal  by  a 
small  bridge  ;  the  approaches  on  both  sides  to  these  structuies  being  wide  and  thogmdes 
vw  slight.  No  pains  have  been  spared  to  i-ender  this  crossing  nnoljectionable  from  any 
reasonable  point  of  view. 

There  being  several  roads  converging  to  this  point,  the  travel  will  probably  be  con- 
siderable, but  the  bridges  can  doubtless  aflbrd  ample  means  of  passing  it  without  any 
inconvenience  to  the  public. 

Just  south  of  the  bridge  one  of  the  city  water  mains  is  carried  under  the  caial  at  a 
nfe  depth,  and  every  precu^ution  has  been  taken  to  prevent  accident  at  that  point  when 
the  new  canal  is  filled  and  the  level  of  its  surface  is  i-aised  about  10  feet  over  the  adjoin- 
ing country.  The  embankment  seats,  on  both  sides,  being  in  many  places  partly  on 
sand,  puddle  walls  were  carried  up  in  the  centre,  starting  from  trenches  dug  into  the  solid 
clay  underneath.     Nearly  15,000  cubic  yards  of  this  material  were  used  on  Section  No  G. 

Two  towing  path  bridges  were  built,  one  at  the  north  and  the  other  at  the  south  end 
of  the  work. 

The  whole  has  been  taken  off  the  contractor's  hands  and  finally  estimated.  This 
section  lies  between  Locks  Nos.  7  and  8,  which  are  7,400  feet  apart. 

Section  No.   7. 

This  is  3,083  feet  long,  and  on  it  there  aro  two  locks,  eacli  12  feet  lift,  built  on  th» 
-usoal  plan.  The  bottoms  of  both  were  concreti^d,  the  diy  underlying  the  foundation* 
ibeiog  soft.  Under  Lock  No.  8,  the  concrete  is  12  inches  thick,  and  under  Lock  No.  0, 
'^ei'e  are  15  iuchas. 
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The  length  of  reach  between  these  structures  is  onlj  about  700  feet 

Just  south  of  Lock  No.  0.  there  is  a  towing  path  bridge  in  the  east  bank  of  the  canal,, 
which  passes  the  surplus  water  into  u  reservoir  4.12 1  acres  in  ox^nt.     From  thence  it 
flows  through  a  regulating  weir-  discharging  into  another  basin,  alongside  the  short  reach 
between  Nos.  8  and  9,  and  having  a  surface  area  of  7.43  acres. 

In  the  north  bank  of  this  there  is  a  second  weir  discharging  into  a  third  reservoir  of 
small  extent,  the  short  raceway,  leading  from  which  returns  the  water  to  the  canal 
through  the  towing  path  bridge  described  as  having  been  built  at  the  south  end  of 
Section  Ko.  G. 

A  double  track  swing  bridge  has  been  constructed  at  the  Queonston  Road  crossing, 
near  the  St.  Catharines  Cemetery,  together  with  all  the  usual  slope  walls,  cribs,  fenders, 
etc.  The  previous  line  of  the  highway  has  been  changed  so  as  to  afford  an  easy  approach 
to  the  new  structure,  the  masonry  of  which  is  first  class.  A  temporary  bridge  is  at 
present  in  use  at  this  point  awaiting  the  erection  of  the  permanent  su[ierstructure. 

The  centre  of  this  bridge  is  22,83(>  feet  (4.32  miles)  from  the  entrance  lock  at  Port 
IJalhousie. 

The  section  has  been  finally  estimated. 

Sbctioks  Nos.  8  and  9. 

On  these  sections  there  are  three  locks,  each  12  feet  lift,  built  in  accordance  with  Uie 
general  plan.     The  distance  between  Locks  Nos.  9  and  10  is  2,250  feet. 

A  short  distance  south  of  Lock  No.  1 0,  on  the  west  side,  there  is  a  tow  path  bridge 
opening  into  a  small  reservoir  of  about  2J  acres  in  exteht.      From  this  the  water  passes^ 
the  lock  through  a  regulating  weir,  built  in  its  north  bank,  and  communicating  with  a 
raceway  60  feet  in  bottom  width,  900  feet  long,  which  leads  into  the  main  canal  below. 

At  the  crossing  of  the  road  from  Thorold  to  Homer,  a  single-track  bridge  of  the 
usual  dimensions  has  been  built  to  accommodate  the  travel.  This  has  been  completed  for 
some  time. 

A  little  to  the  north  of  this,  the  Ten  Mile  Creek  is  passed  under  the  canal  by  a 
double  8  foot  arched  culvert,  278  feet  in  length,  which  is  found  fo  afford  ample  discfaargi^ 
for  the  water  of  the  stream  during  the  heavy  fresheta  to  wliich  it  is  liable. 

All  the  locks  from  No.  4  to  No.  11  are  on  the  same  straight  line.  In  the  reach 
between  Nos.  11  und  12  (689  feet)  the  line  deflects  to  the  west  about  twenty  degrees,  and 
is  then  continued  in  a  direct  course  for  4,500  feet.  On  this  length  Locks  Nos.  12  to  10 
are  situated. 

At  No.  11,  the  rapid  ascent  of  the  "  mountain  "  is  begun,  and  from  this  point  south 
to  No.  24  the  locks  are  placed  as  close  together  as  practicable.  There  is,  however,  in  all 
cases  a  suflicient  distance  between  them  to  permit  of  the  iargesc  vessels  which  can  navii^ate 
the  new  canal  passing  each  other  with  ease. 

The  surplus  water  which  is  conducted  out  of  the  canal  near  the  head  of  Lock  No.  2'i, 
flows  through  a  scries  of  extensive  side  ponds  formed  on  the  west  or  north-west  side  of  the 
main  channel,  and  only  re-enters  the  latter  a  short  distance  below  No.  11.  In  each  of*' 
the  banks  separating  these  basins  thei^  is  a  regulating  weir  ;  and  in  the  left  bank  of  the 
canal  there  is  a  towing  path  opening,  in  every  reach,  which  permits  of  free  cooimunica- 
tioa  between  the  reservoirs  and  the  canal. 
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The  works  of  Sections  Nos.  8  and  9  were  satisfactorily  completed  and  finally 
'estimated. 

Sbgtion  No.  10. 

Lock  No.  13,  which  has  12  feet  lift,  carries  the  line  between  the  9th  and  10th 
ooncessions  of  Grantham  Township  across  its  lower  wings,  which  have  been  extended  for 
tluit  purpose.  On  the  east  side  the  approach  to  this  is  380  feet  long,  the  grade  being  1 
in  25.  On  the  west  side  the  road  is  carried  on  a  heavy  embankment,  which  divides  the 
upper  from  the  lower  portion  of  the  reservoir  alongside  the  reach  between  Locks  Nos.  12 
and  13.  To  the  west  of  this  basin,  which  has  an  aggregate  area  of  9  acres,  the  new  road 
descends  to  the  level  of  the  old  highway,  crossing  a  small  tributary  of  the  Ten  Mile  Creek 
by  a  culvert  about  «50  feet  from  the  centre  of  the  bridge  over  Lock  No.  13. 

In  the  lower  bank  of  the  reservoir  there  is,  as  usual,  a  regulating  weir  communicating 
with  that  to  the  north.  The  latter  has  an  area  of  over  6^  acres,  and  serves  the  reach 
between  11  and  12.  The  pond  discharging  into  the  level  north  of  11  is  about  4^  acres 
in  e.xtent 

In  the  foundations  of  Lock  No.  1 3,  the  spaces  between  the  timbers  and  the  sheet  pile 
trenches  were  filled  with  concrete  ;  but  at  Lock  No.  4,  the  bottom  was  of  soft  clay,  and 
15  inches  in  depth  of  concrete  was  placed  under  the  cross  timbei-s. 

Lock  No.  14  has  a  lift  of  12  feet,  and  is  built  on  the  general  plan. 

Beside  the  two  locks,  two  weirs  and  two  towing  path  bridges  of  this  section,  there 
Las  been  constructed  a  bridge  with  two  openings  in  the  dividing  embankment  previously 
referred  tob  over  which  the  concession  road  is  carried.  The  permanent  sui>erstructiire 
^98  been  placed  on  this. 

The  work  on  Section  No.  10  has  been  completed  and  finally  estimated; 

Section  No.  11. 

On  this  section  there  are  two  locks  :  Nos.  15  and  16,  each  14  feet  lift,  built  on  tha 
general  j>laii. 

Tlie  side  basin  for  the  reach  15 — 16  in  7*6  acres  in  extent.  The  surplus  water  passes 
throagh  a  regulating  weir  into  the  adjacent  pond,  which  serves  14 — 15  and  has  an  area  of 
^.C  acres. 

At  the  sontU  end  of  this  section  the  canal  is  in  heavy  embankment;  and  advantage 
vas  taken  of  this,  together  with  the  facilities  for  drainage  into  an  adjacent  creek,  to  con- 
struct a  masonry  tunnel  under  the  canal  to  pass  the  road  from  Thorold  to  St.  Davids. 
This  structure  is  330  feet  long,  1 4  feet  wide,  and  1 4  feet  from  the  top  of  the  paving  to  the 
Boffit  of  the  arch.  The  approtichos  to  it  from  each  side  are  wide  and  on  a  gentle  grade, 
and  the  arrangements  generally  in  connoction  with  the  crossing  have  been  found  to 
Answer  fully  the  purposes  int:"nded. 

The  road  is  continued  westward  from  the  tunnel,  and  ac  a  distance  of  GOO  feet  from 
the  latter  it  is  carried  acroR.s  the  raceway  which  leadR  out  of  the  basin,  serving  the  reach 
l)etween  Nos.  16  and  17  into  that  alongside  of  15 — 16.  The  bridge  at  this  place  is  a  sub- 
stantial structure,  and  the  grades  easy. 

Just  Houth  of  this,  and  close  to  the  railway  bank,  a  regulating  ^eir  has  been  built 
across  the  raceway,  the  witer  above  which  will  stand  at  a  levol  of  209  feet  over  datum. 
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The  works  connected  with  Section  No.  11  have   been   satisfactorily   completed,  and* 
finally  estimated. 

Section  No.  12. 

This  section  embraces  a  large  am^nnt  of  work  in  connection  with  the  canal  and  the 
new  line  for  the  Great  Western  Railway. 

There  are  two  locks  (Nos.  17  and  18)  each  14  feet  lift,  two  regulating  wcira,  and 
two  towing  path  bridges,  etc. 

The  bottom  of  No.  1 7  was  found  to  be  soft  clay,  and  2  feet  in  depth  of  concrete  wns 
placed  under  the  side  walls,  1  foot  being  laid  under  the  cross  timbers  in  the  central  pare. 
With  this  exception,  the  lock  was  built,  as  f;ir  as  completed,  on  the  usual  plan. 

Lock  No.  18  is  of  the  ordinary  dimensions.  The  length  cf  reach  between  17 — 18  vr 
754  feet. 

The  reservoir  which  serves  the  reach  between  16 — 17  has  an  area  of  8*5  acres  ;  that 
for  17 — 18  is  77  acres  in  extent. 

Between  Locks  17  and  18  the  canal  again  bends  to  the  west,  and  the  central  part  of 
the  reach  is  130  feet  wide  at  bottom. 

The  section  is  2,115  feet  in  length. 

The  works  connected  with  the  railway  diversion  are  now  completed  as  far  as^ 
pos.sible  until  the  ti-ack  is  changed. 

The  canal  line  intersects  that  of  the  Great  Western  Itailway  at  34,218  feet  (6*48 
miles)  from  the  entrance  lock  at  Port  Dalhousie,  and  where  there  is  a  long  curve  of 
6,730  feet  radius  on  a  grade  of  38*64  feet  per  mile.  The  road  is  also  in  heavy  embank- 
ment at  this  place,  and  gencnilly  the  objections  to  crossing  by  means  of  a  bridge  over  the 
lower  wings  of  Lock  No.  17  as  originally  contemplated  were  considered  to  be  so  serious 
that  the  company's  proposal  to  pass  the  railway  under  the  canal  was  assented  to  as  repre^ 
tented  on  a  plan  submitted  by  their  Chiuf  Engineer. 

Both  the  linear  arrangement  and  grades  shewn  upon  this  have  been  strictly  adhered' 
to  throughout. 

The  new  line  leaves  the  present  track  2,310  feet  to  the  east  of  the  intersection  above 
referred  to.  At  this  point  a  curve  of  2,865  feet  radius  begins,  bearing  to  the  south-wes* 
for  a  distance  of  1,G82  feet,  and  with  the  grade  shewn  of  42  feet  to  the  mile.  There  is 
then  a  tangent  1,072  feet  long,  on  the  same  incline  ;  and  from  the  south  end  of  this,  a 
cui-ve  1,443  feet  radius  sweeps  lound  to  the  west,  on  which  the  tunnel  is  situated.  The 
cnrve  is  2,f)12  feet  in  length  and  from  its  west  end  the  line  is  straight  for  445  feet  It 
thsn  joins  the  present  track  by  a  curve  1,770  feet  in  length,  the  radius  of  which  is  2,865- 
feet,  the  grade  of  the  new  line  westward  of  the  tunnel  being  21  feet  to  the  mile.  Thus 
the  total  length  of  the  diversion  is  7,481  feet,  whilst  tho  distance  between  the  same  points, 
measured  along  the  present  track,  is  6,175  feet. 

The  new  railway  is  generally  in  heavy  cutting ;  the  depth  at  the  central  part  being 
about  35  feet.  Towards  the  Ten  Mile  Creek  this  runs  out,  and  at  the  crossing  ot  the  valley 
there  is  a  high  embankment  which  had  to  be  widened  considerably,  involving  an  additioa 
to  the  arehed  culvert  of  50  feet. 
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The  road  bed  is  made  24  feet  vride  at  formation,  with  side  slopes  of  1^  to  I, 
carefull}-  sodded  and  thoroughly  drained.  The  toe  on  boih  sides  of  the  track  is  supported 
bjlov  retaining  walls,  connected  with  pitched  drains,  of  suitable  dimensions  to  carrj  otT 
thosarface  water;  the  whole  being  laid  in  hydi-aulic  cement  niortnr.  The  tunnel,  which 
runs  under  the  canal  and  side  reservoir,  near  Lock  No.  18,  has  G65  feet  in  length  of  arch,, 
which  wi*h  the  wings  gives  a  total  length  of  713  feet.  It  is  16  feet  wide  at  rail  surface, 
tod  the  soffit  of  the  arch  in  the  centre  is  18  feet  over  that  level. 

Channels  of  pitched  stone  and  concrete  have  been  formed  throughout  on  both  sides, 
prepared  also  with  a  view  to  receive  the  longitudinal  timbers  on  which  the  tiack  will  be 
carried. 

The  masonry  of  the  tunnel  is  throughout  first-class,  as  called  for  by  your  Hpecification. 

Near  the  east  end  of  the  new  line  the  railway  crosses  a  small  stream,  and  at  this  point 
•a  arched  culvert  of  six  feet  span  has  been  built.  This  also  receiVs«  the  water  of  ihe  back 
ditch,  which  runs  alons;  the  foot  of  the  mountain  on  the  east  side  of  the  canal.  The  quan- 
tity passing  through  this  during  heavy  i-ains  is  very  considerable,  and  some  provision  should 
iDon  bemade  to  convey  the  whole  discharge  at  the  culvert  under  the  present  railway  whore 
there  are  no  adequate  means  of  doing  so  at  present 

At  the  eastern  point  of  diversion  the  level  of  the  new  rail  will  l>e  7*85  feet  lower  than 
that  of  the  existing  ti*ack.  If  the  grade  of  42  feet  per  mile,  shewn  on  thu  plan  referred  to, 
is  continued  eastwards,  to  an  intersection  with  present  giudes,  it  will  involve  the  lower- 
ing of  the  main  line  for  a  distance  of  4,366  feet.     Part  of  tlie  excavation  necessary  to- 
aooottiplish  this  will  be  in  rock. 

Until  this  is  done,  the  works  embraced  in  the  contract  for  Section  No.  1 2  cannot  be 
fdlly  completed. 

The  dressing  of  the  earth  slopes  of  the  canal,  reservoir,  banks,  etc.,  has  been  post 
pooed  till  next  season. 

Tlie  excavation  for  the  railway  diversion  was  generally  stiff  clay,  a  large  portion  of 
which  was  thrown  to  spoil  at  the  last  end  of  the  new  line.  As,  however,  the  whole  of  the 
material  was  specified  to  be  taken  into  the  valley  of  the  Ten  Mile  Creek,  only  the 
measurement  ot  the  cutting  is  estimated,  no  borrowing  from  pits  being  paid  for. 

Where  the  road  from  Thorold  to  St.  Davids  crosses  the  now  line  a  subst^intial  over- 
bridge  has  been  built. 

On  this  section  there  are  over  42,000  cubic  yards  of  masonry. 

The  work  has  been  carried  on  in  a  satisfactory  manner. 

Section  No.  13. 

On  this,  there  are  two  14-feet  lift  locks  (No.  19  and  20)  two  regulating  weirs  and  two^ 
towing-path  bridges.  Two  side  ponds  have  been  forined  in  connection  with  the  reach ')S 
between  Locks  Nob.  18  and  10  and  19  and  20.  The  former  has  an  area  of  about  5,  and  thfr 
latter  5.  i  acres. 

The  works  are  completed  and  finally  estimated. 

The  length  of  the  section  is  2,000  feet 
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Sections  Nos.  14,  15  and  16. 

Tho  extensive  works  embraced  in  these  sections,  although   let  separately,  were  all 
carried  on  by  the  late  John  Bi'own  up  to  the  time   of  his  death   in  June,  1876.     Since 
that  period  the  general  superintendence  of  the  completion  of  the  contracts  devolved  upon 
Mr.  R.  B.  McPherson,  who  Las  performed  the  duty  in  quite  a  satisfactory  manner. 

The  aggregate  length  of  Nos.  14,  15  and  16  is  7,575  feet,  and  in  this  distance  the 
greatest  obstacles  encountered  in  the  location  and  Sonstruction  of  the  new  pai*t  of  th? 
<ranal  have,  it  is  believed,  been  successfully  dealt  with. 

In  endeavoring  to  establish  a  profile  of  nearly  uniform  ascent  along  the  face  of  the 
mountain,  in  such  e  position  that  a  chain  of  sinerle  locks  could  be  built  at  the  required 
distance  apart,  the  ravine  behind  Thorold  offered  obvious  advantages  for  attaining  the 
summit  level. 

The  difficulties,  decreased  by  this  natural  excavation,  were,  however,   by   no  means 

removed,  and  a  very  careful  investigation  of  the  vicinity  had  to  be  made  to  secure  the 

most  favorable  site  for  the  new  work.     On  Sections  14  and  15  there  are  four  locks.     Ko. 

21  has  14  feet  lift,  and  is  built  on  the  general  plan.     It  was  the  first  completed   on  the 

•canal,  the  walls  being  coped  in  May,  1876. 

On  excavating  the  pit  for  Lock  No.  22,  the  south  end,  as  located,  reached  into  the 
shale  underlying  the  limestones  forming  the  edge  of  the  escarpment.  Part  of  the  bottom 
being  in  clay  and  part  in  soft  rock,  the  latter  was  removed  for  a  depth  of  6  inches  and 
the  former  15  inches  below  the  underside  of  foundation  timbers.  These  spaces  were 
then  levelled  up  with  conci'ete ;  the  sheet  pile  trenchos  and  part  of  the  rear  of  the  side 
and  breast  walls  next  the  rock,  being  also  filled  with  that  material. 

The  distance  between  Locks  Nos.  21  and  22  is  640  feet ;  and  on  both  sides  of  the 
canal  there  are  reservoirs  communicating  with  the  reach  through  towing-path  bridges  of 
the  usual  dimensions.  The  area  of  the  pond  on  the  west  side  is  2*75  acres,  and  that  on 
the  east  side,  2  J  acres.  Into  the  latter,  a  portion  of  the  surplus  water  from  above  will 
be  discharged,  by  a  raceway  30  feet  wide,  which  is  partly  cut  through  the  rock,  in  rear 
of  Lock  No.  22. 

^  cross  this  there  are  two  breast  walls,  dividing  the  fall  from  the  surface  of  the 
reach  above  No.  22  to  that  below,  the  upper  breast  being  provided  with  stop-logs  to 
rei^ulate  the  flow.  This  arrangement  will  tend  to  avoid  the  difficulty  which  might  other- 
wise be  experienced  from  cross  currents  In  the  canal  at  this  important  point 

From  Lock  No.  22  to  the  south  end  of  the  rock  cut  on  section  No.  16,  a  distance  of 
5,606  feet,  the  sides  of  the  channel  are  formed  either  of  masonry  walls  or  of  rock,  the 
bottom  width  being  geneially  110  feet.  In  the  reach  between  22  and  23,  however,  the 
line  curves  42^  degrees  to  the  south  on  entering  the  Thorold  ravine  ;  and  here,  midway, 

the  width  is  increased  to  150  feet,  the  length  being  715  feet. 

• 

In  passing  through  the  ravine,  the  Welland  Railway  had  to  be  shifted  120  feet  to 
the  west,  in  order  that  the  canal  might  occupy  the  central  or  dee{)e8t  part  of  the  valley. 
A  new  road  bed  was,  therefore,  formed  for  the  line,  involving,  in  some  places,  from  30  to 
40  feet  of  cutting,  a  part  of  the  lower  portion  o*  which  was  in  rock,  consisting  of  layers 
of  limestone  cement  and  shale,  forming  part  of  the  upper  strata  of  the  Niagara  formation. 
Th<^  level  of  the  front  edge  of  this,  where  first  met  with,  is  302  feet  above  datum  ;  whilst 
the  height  of  the  clay  sides  of  the  ravine  is  here  about  340  feet  over  the  same  plane.  As 
the  stream  has  doubtless  worn  its  way  to  the  rock  at  the  north  end  of  the  gully,  these 
figures  will  serve  to  show  the  depth  of  erosion. 
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Between  Locks  22  and  23,  the  prism  was  partly  cut  through  a  siratum  of  limestone, 
aboat  6  feet  in*  thickness,  which  yields  what  is  widely  known  as  "  Thorold  Hydraulic 
Oeaient''  This,  when  properly  manufactured,  is  of  excellent  quality,  and  was  almost 
axchudvely  used  in  building  such  ot  the  walls  as  were  designed  to  be  water-tight,  as  well 
IS  in  the  preparation  oi  concrete  for  the  foundations  of  the  locks  and  other  structurea 

For  the  whole  distance  from  the  head  of  Lock  No.  22  to  the  lower  wings  of  No.  24, 
the  west  side  of  the  canal  is  lined  with  heavy  retaining  walls  of  rubble  masonry,  laid  in 
cement  motiar,  and  varying  from  18  to  32  feet  in  height.  On  theopjiosite  side,  the  walk 
are  of  dry  rubble,  and  divide  the  channel  from  the  raceway  to  the  east  of  it. 

This  raceway  leaves  the  canal,  just  above  the  head  of  Lock  No.  24,  by  a  short  curve 
and  towing  path  bridge  with  three  openings  each  19  feet  wide.  Its  centre  line  is  parallel 
to  that  of  the  canal,  and  100  fnel  east  of  the  latter.  This  is  continued  northwards,  until 
it  discharges  over  the  breast  walls  and  through  the  rock  cut  previously  described,  into 
the  reservoir  on  the  east  side  of  the  reach  between  Locks  Nos.  21  and  22. 

The  raceway  is  separated  from  the  canal  for  the  greater  part  of  its  length  either  by 
ik  locks  or  a  heavy  rubble  wall  connecting  them,  10  feet  wid<)  on  top,  so  that  a  contin- 
uoostowing  path  can  be  formed  on  that  side,  if  required.  Through  this  there  are  six 
openings,  19  feet  wide,  in  each  of  the  two  reaches  (22 — 23  and  23 — 24)  through  which  the 
water  can  pass  into  or  out  of  the  canal.  Thus,  although  there  is  no  side  pond  attached 
to  the  reach  23 — 24,  it  is  evident  that  the  additional  suiface  area  afforded  by  the  raceway 
alongside  will  serve  a  similar  purpose  and  assist  materially  in  the  efficient  working  uf 
^  canal. 

Two  regulating  weirs  have  been  built  across  the  raceway  ;  one  at  Lock  No.  24  and 
another  opposite  Lock  No.  23.  From  the  point  where  the  side  channel  leaves  the  canal 
to  the  upper  weir,  its  east  side  is  lined  by  a  heavy  retaining  wall  of  dry  masonry.  That 
opposite  is  stopped  at  the  abutment  of  a  bridge  which  will  carry  what  is  known  as 
Hoover's  Road  over  the  raceway.  Thence  to  the  upper  weir  the  slope  of  the  bank  in 
rear  of  Lock  No.  24  forms  the  west  side,  and  is  protected  from  top  to  bottom  by  a 
covering  of  pitched  stone  laid  di*y. 

Northward  of  this  weir  there  is  the  heavy  dividing  wall  previously  mentioned,  and 
•9n  the  east  side  of  the  raceway  the  foot  of  the  slope  of  the  deep  cutting  is  supported  by  a 
rip-rap  wall,  the  front  stones  of  which  are  laid  by  hand.  This  extends  the  whulo  distance 
b^ween  the  weirs  at  24-23,  the  bank  in  rear  of  the  latter  lock  being  covered  with  pitch  • 
ing,  as  described  for  No.  24. 

As  before  stated,  from  tl  e  entrance  to  the  ravine  the  strata  dip  towards  the  south, 
10  that  at  the  north  the  foundations  are  generally  in  rock,  whilst  towards  Lock  No.  24 
this  disappjars  in  many  placBS,  and  the  structures  are  built  on  clay. 

Thus  on  excavating  the  pit  for  Lock  No.  23  the  lower  end  was  in  rock,  whioh,  how- 
ever, fell  away  so  that  the  upper  portion,  for  a  considerable  area,  had  to  be  covered  with 
ooacr.-t**  t>  an  average  depth  of  about  two  feet,  to  bring  it  up  to  the  proper  level  to 
receive  the  foundation  timbers.  A  large  amount  of  concrete  was  also  used  in  rpar  of 
valln  when  in  rork  excavation. 

To  the  north  of  this  Lock  (No.  23)  the  bottom  of  the  reach  was  found  to  be  much 

&«ured,    and  had,  for  a  Iarg«i    extent,  to  be  covered    with  a  layer  of  concrete  so  as  to 

^  prevent  the  escjipe  of  water.     Just  here  the  old  falls  of  the  Ten  Mile  Creek  wei-e  situated, 

tiie  strdam  being  discharged   over  some  ledges   of  rock.     The  gully  was  filled  up  with 

Jfeluse  from  the  adjoining  quarries,  and  some  difficulty  was  met  with  in  obtaining  a  solid 
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foundation  for  the  wQst  retaining  wall  below  the  lock,  which  was  partly  built  on  concrete 
and  timbers.  It  may  here  be  stated  that  the  reach  between  Locks  Nos.  22  and  23  hw 
on  its  west  side  a  small  reservoir  of  2*2  acres  in  extent,  with  which  it  communicates 
through  a  towing-path  bridge  a  short  distance  north  of  the  head  of  Lock  No.  22.  Thb  | 
basin  is  at  the  top  of  the  scries  which  reaches  continuously  down  to  Lock  No.  11,  as  pre- 
viously mentioned. 

The  side  walls  of  Locks  Nos.  21  and  22  are  each  29  feet  1  inch  in  height,  but  those 
of  Lock  No.  2^-  are  31  feet  high,  this  structure  being  adapted  to  a  14  foot  navigation  in 
the  reach  between  this  and  No.  25,  a  distance  of  5,812  feet. 

The  surface  of  the  rock  met  with  in  the  foundations  of  this  lock  (No.  24)  was  so 
irregular  that,  in  some  parts,  fully  three  feet  in  depth  of  concrete  had  to  be  placed  under 
the  cross  timbers,  the  avei^ge  thickness  of  that  material  being  about  18  inches. 

The  upper  wings  are  extended  to  receive  the  swing  bridge  for  Hoover's  Koad)  which 
will  be  carried  over  the  raceway  to  the  east  as  previously  stated ;  and,  in  the  same 
straight  line  (which  is  at  right  angles  to  the  canal  centre),  crosses  by  a  bridge  of  three 
spans  the  Welland  Railway,  which  runs  on  the  west  side. 

The  reach  between  Locks  Nos.  23  and  24  being  also  of  fissured  rock,  it  was  covered 
throughout  with  a  layer  of  good  puddle  18  inches  in  depth.  It  is  now  perfectly  water- 
tight. 

Tlie  rear  of  the  cement  walls  and  of  the  lock  walls  on  the  west  side  of  the  canal  is 
backed  up  throughout  the  whole  length  of  the  ravine  by  an  embankment,  the  rear  slope 
of  which  is  1^  to  1.     This  has  been  carefully  sodded.     Between  the  foot  of  the  slope  and 
the  Welland  Railway  tmck,  a  channel  to  carry  off  the  waters  of  the  Ten  Mile  Creek  has 
been  constructed  ;  608  feet  south  of  Lock  No.  24  this  stream  is  passed  under  the  canal  by 
a  syphon  culvert  with  two  arched  openings  6  feet  span,     llie  floor  of  this  is  8^  feet  below 
canal  bottom — ^the  well  at  the  lower  side  being  6  feet  in  depth.     The  water  rises  over 
the  lower  breast,  during  heavy  freshets,  to  a  height  of  over  3^  feet.     The  general  width  of 
the  conduit  is  about  10  feet,  and  its  depth  4^  feet.     The  side  walls  are  of  masonry,  and 
where  on  clay,  the  bottom  is  formed  of  an  invert  of  heavy  pitching  one  foot  in  depth, 
well  bedded  in  6  inches  of  gravel,  and  having  cut-offs  of  stone  set  on  edge.     Towards  the 
north  end  the  bottom  is   of  solid  rock,   which  was  taken  out  with  much  trouble  and 
expense.     This  channel,  from  the  culvert  to  its  northern  termination,  is  2,300  feet  in 
length,  and  is  carried,  by  a  culvert,  under  the  railway,  when  the  water  is  returned  to  the 
old  bed  of  the  stream. 

The  conduit  hiui  the  same  grade  as  the  track,  namely,  83  feet  per  mile,  and  its  west 
wall  forms  one  side  of  the  new  line. 

This  is  22  feet  wide  at  sub-grade,  and  an  excellent  road  bed  was  formed  to  receive 
the  permanent  way,  which  was  taken  from  its  previous  position  and  relaid  by  the  com- 
pany under  agreement  with  the  Department. 

It  is  stated  that  since  the  vaiious  improvements  made  in  the  line  of  this  railway, 
during  the  progress  of  tlie  canal  works,  heavier  loads  than  formerly  can  be  carried  up  the 
steep  grade  in  rear  of  Thorold. 

At  the  widest  part  tlie  distance  between  the  tops  of  the  slopes  on  each  side  of  t-hi 
ravine  is  360  feet.     These  slopes  are  all  carefully  sodded  and  thoroughly  drained. 
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From  Lock  No.  24  south wai*ds  for  a  distance  of  ubout  1,350  feet,  the  excavation  is  in 
eUj,  part  cutting  and  part  embankment.  Its  sides  are  here  lined  throughout  with  heavy 
retaining  walls  of  dry  masonry,  and,  as  before  stated,  the  l)ottom  width  is  1 10  feet. 

A  series  of  layers  of  limestone  rock  is  then  again  encountered,  presenting  a  steep 
fece ;  the  top  edges  of  which  is  a  little  over  towing  path  level,  or  325.5  feet  above  datum,  at 
the  highest  point.  This,  however,  sloi^s  quickly  to  the  south,  so  that  at  about  1,400 
feet  from  where  it  is  fii-st  met  with  the  rock  surface  line  intersects  that  of  the  bottom  of 
the  canal. 

Where  the  former  falls  below  the  level  of  325  feet,  the  difference  is  made  up  by  the 
construction  of  retaining  walls  on  each  side.  These  increase  in  height  and  width  until  at 
the  upper  end  of  the  rock  cut  they  are  of  the  full  dimensions.  At  this  point  the  hitherto 
slightly  battered  face  of  the  masonry  is  twisted  to  the  usual  slope  of  2  to  1 ,  and  terminates 
in  a  line  of  pitching. 

From  this  to  the  end  of  the  section  the  canal  curves  considerably  to  the  west,  and  its 
bottom  width  is  made  175  feet. 

The  work  of  these  three  sections  is  completed,  and  the  final  estimate  for  No.  14  is  in 
eourse  of  preparation. 

The  stone  road  from  Thorold  to  Clifton  will  be  cut  off  bv  the  works  on  Section  No. 
16,  and  a  new  route  in  lieu  of  this  has  thei*efore  been  constructed.  It  branches  off  from 
the  old  track  about  660  feet  east  of  the  canal,  and  runs  north  along  the  boundary  of  the 
GoTemment  property  to  the  line  of  Hoover's  Road,  when  it  turns  to  the  west  and  runs 
tloDgaide  of  (but  separated  from)  the  latter  to  the  bridges  crossing  the  upper  end  of  Lock 
No.  24. 

The  new  line  has  easy  grades  ;  the  road  bed  is  30  feet  wide,  the  centml  part  being 
macadamized  to  a  depth  of  9  inches,  for  a  breadth  of  10  feet.  Its  total  length  is  1,742 
feet,  and  it  is  carried  over  the  Ten  Mile  Creek  by  a  substantial  double-track  bridge,  rest- 
ing on  abutments  of  a  good  class  of  masonry. 

A  new  road  has  also  been  made  along  the  to]>  of  the  slop«3,  on  the  east  side  of  the 
eaoal,  from  the  bridges  at  Lock  No.  24  to  the  rear  of  Hoover's  farm,  where  it  turns  east 
and  is  continued  until  it  joins  the  north  and  south  road  leading  to  the  Thorold  Cemetery ; 
a  portion  of  the  latter  being  improved  up  to  the  entrance  gate.  The  new  road  is  con- 
ttnicted  on  land  purchased  for  the  purpose,  and  is  well  fenced.  Its  total  length  is  3,200 
feety  and  it  will  doubtless  fully  answer  the  purposes  intended. 

The  approximate  quantities  of  the  principal  items  of  work  on  Nos.  14,  15 'and  16, 
are  as  follows  : — 

Earth,  cubic  yards 795,016 

Timber,  feet 88,384 

Plank,  feet,  B.M 577,145 

Puddle,  cubic  yards 22,958 

Concrete,       "           8,456 

Masonry,       "          79,279 

Bock,            "           146,424 

It  having  been  determined  to  continue  the  new  canal  by  an  independent  route  to 
iJlanbargh,  tenders  were  received  for  that  purpose,  and  the  contracts  for  Sections  Nos. 
17, 18,  19  and  20  aigaed  in  September,  1877,  as  previously  stated. 
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Sections  Nos.  17  and  18. 

The  length  of  canal  embraced  in  the  work  of  these  sections  is  7,581  feet  On  ihk 
there  is  one  lift  lock  (No.  tiS),  one  guard  lock,  a  regulating  weir,  one  railway  bridge,  one 
load  bridge,  two  arched  culvert?,  retaining  walls,  etc. 

The  masonry  of  the  piera,  abutments,  etc.,  of  the  bridge  to  carry  the  Welland  Bail- 
way  over  the  canal  at  Marlatt's  or  Shriner's  Pond,  is  completed  and  ready  for  the  saper- 
structure.  Rock  having  been  found  at  2^  feet  below  canal  bottom,  this  structure  is 
founded  entirely  on  it,  the  timber  platforms  having  been  dispensed  ^ith.  The  crib  work, 
fendei-s,  etc.,  are  still  in  progivss. 

100  feet  to  the  wfst  of  the  centre  line  of  this  bridge,  the  railway  is  temporarily 
can-ied  over  a  diversion  consisting  partly  of  embankments  and  partly  of  a  strong  trestle 
work,  about  600  feet  in  lengt.li,  which  will  be  used  until  the  track  shall  have  i^sumed  its 
original  line  over  the  new  structure. 

A  short  distance  north  of  Lock  No.  25,  a  single  arched  syphon  culvert,  10  feet  vide 
in  the  0{x;ning,  has  been  built  to  pass  the  waters  of  Shiiner's  Creek  under  the  new  oanal. 
The  surface  of  the  pond,  through  which  the  enlarged  line  is  independently  carried,  is 
about  four  feet  lower  than  tho  level  above  Lock  No.  24,  or  319  feet  above  datum.  The 
soffic  of  the  aivh  of  the  culvert  is  303  feet  over  the  same  plane,  so  that  the  pressure  on 
its  Burfuce  is  that  duo  ^.o  a  head  of  16  feet.  The  culvert  has  been  arranged  to  meet  tlie 
maximum  pressure,  whic:.  ')^urs  when  the  new  canal  is  empty  and  the  pond  outside  at 
its  highest  level  duiing  fresiiets.  Timbers  have  been  laid  5  feet  apart  over  the  back  of 
the  arch,  where  it  passes  under  the  central  portion  of  the  prism,  and  under  these  longita- 
dinals  have  been  placed,  through  which  heavy  bolts,  alternately  of  copper  and  iron,  run 
down  through  the  masonry  of  the  bench  walls,  and  are  securely  fixed  in  the  foundation 
platform  underneath.  The  plan  has  succeeded  fully,  having  undergone  the  severest  test 
to  which  it  will  be  probably  subjected,  both  as  to  its  capacity  to  pass  the  water  of  the 
creek  during  freshets  and  resiatance  to  the  bursting  pressure  due  to  the  maximum  head. 

The  foundations  of  this  structure  were  carefully  concreted ;  the  top  of  the  arch 
covered  over  with  that  material  to  the  depth  specified,  and  every  precaution  taken  to 
ensure  its  stability. 

Lock  No.  25  Lb  tho  last  of  the  series,  and  is  arranged  to  suit  either  the  level  of  Lake 
Erie  or  that  of  the  Grand  River,  which  is  from  8  to  9  feet  higher.  The  surface  of  the 
reach  to  the  north  of  this  lock  being,  as  before  stated,  323  feet  above  datum,  it  follows 
that  if  at  any  time  Lake  Erie  should  drop  to  its  assumed  lowest  plane  of  325,  the  lift 
here  would  only  be  two  feet.  The  foundation  pit  being  on  soft  clay,  12  inches  of  concrete 
was  placed  under  the  cross  timbers.  The  lower  wings  are  extended  to  carry  a  biidge  for 
the  roud  from  Thorold  to  Allanburgh.  The  lock  and  its  wings,  extensions,  fender  cribs, 
etc.,  etc.,  are  entirely  completed.  850  feet  south  ot  this,  a  guard  lock  has  been  built. 
The  rubble  extensions  of  the  wings  will  not,  however,  be  completed  until  next  season. 

In  the  left  bank  of  the  canal,  a  short  distance  south  of  the  guard  lock,  there  is  a 
towing  path  bridge  with  three  openings  of  24  feet  each,  across  the  head  of  the  raceway 
which  leads  the  surplus  water  past  on  the  west  side  and  dischtuges  into  the  canal  below 
Lock  No.  25.  This  channel  is  1,G60  feet  long,  and  has  a  bottom  width  of  75  feet  AorosB 
it,  and  oi)posite  to  iho  line  of  the  bridge  over  the  wing.s  of  the  lock  above  mentioned,  a 
large  regulating  weir  has  been  built.  This  has  nine  4'  x  4' openings  for  the  passage  of 
the  water,  instead  of  six  as  at  all  the  23  others  hitherto  constructed  on  the  new  canaL 
AciORS  the  u])per  win&^  of  the  weir,  the  road  which  rrrvverses  Lock  25  will  also  be 
carried.     An  easy  and  wide  approach  to  this  bridge  has  beeniormed  or«  both  sides.     Below 
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the  weir  the  raceway  is  lined  with  retaining  walls  of  rubble  masonry  laid  in  cement,  and 
leading  to  the  point  of  junction  with  the  canal,  where  there  is  a  towing  path  bridge  with 
oUiqae  piers  and  three  openings. 

From  Lock  No.  25  southwards,  the  canal  banks  are  25.6  feet  high,  being  formed  to 
suit  the  two  difierent  levels  referred  to.  The  general  bottom  width  of  1 0  )  feet-  is,  however, 
preserved  throughout.  Towards  the  upper  end  of  section  No.  18,  thi  line  crosses  the 
Tsilej  of  the  Beaver  Dams  Creek  in  heavy  embankment.  This  stream  is  liable  to  very 
violent  freshets,  at  which  periods  the  adjoining  flats  have  been  always  su>iraerged  for  a 
time.  The  culvert  to  carry  it  is  8  feet  wide,  5  feet  10  inches  high,  and  36S  ff'et  long. 
The  masonry  is  first  class,  and  from  the  level  of  the  floor  to  the  top  of  the  c  inal  enibiink- 
ment  above,  the  height  is  38^  feet.  The  culvert  has  been  completed  and  in  use  for  some 
time.  The  road  bridge  at  Marlatt's  i^  also  flniahed.  The  excavation  on  Sections  No3.  17 
and  18  is  very  heavy,  over  560,000  cubic  yards  of  earth  having  been  removed  to  date. 

Lock  No.  25  (bridge  centre)  is  47,604  feet  (9  miles)  from  the  foot  of  the  entrance 
lock  at  Port  Dalhousie.     The  work  of  this  section  can  be  easily  finished  next  season. 

Sections  Nos.  19  and  20. 

The  work  of  these  sections  is  principally  earth  excavation,  of  which  about  710,000 
oabic  yards  have  been  taken  out.  The  masonry  amounts  to  9,755  cubic  yards,  and  is 
tompleted. 

This  consisted  of  two  road  bridges  at  Allanburgh,  one  over  the  new  and  another 
across  the  present  canal,  in  line  of  one  of  the  streets  in  tlie  village  ;  a  regulating  weir,  to 
pass  the  supply  for  the  present  line  of  navigation,  mills,  etc.  ;  a  small  raceway  bridge, 
and  two  arched  culverts.  A  retaining  wall  has  also  been  built  on  the  west  side  of  the 
new  canal,  from  the  upper  east  wing  ot  the  guard  lock  for  a  distance  of  553  feet  to  the 
Borth. 

Tliere  is  a  clay  dam  across  the  head  of  tho  new  canal  which  will  remain  until  the 
works  of  the  latter  are  in  a  position  to  let  in  the  water.  The  pile  work,  fenilors,  tkc,  of 
the  Allanburgh  bridge,  cannot,  however,  be  completed  until  tliis  dam  is  removed.  South 
of  the  Holland  Road  the  earthwork  is  well  advanced,  but  north  of  this  point  the  sub- 
oontractors  have  moved  with  much  energy  and  economy  about  five-sixths  of  all  the 
excavation  on  the  sections.  This  has  been  accomplished  princi'ially  by  the  use  of  what 
is  know  as  the  "  Judd  excavator,"  which  appears  to  answer  the  purpose  of  clay-digging 
remarkably  well. 

The  works  of  these  sections  can  easily  be  completed  next  year. 

Where  the  two  canals  diverge,  which  may  be  taken  as  at  the  dividing  lino  between 
Sections  Nos.  20  and  21,  the  distiince  from  the  entrance  lock  is  11.83  miles,  or  a  little 
over  four-fifths  of  a  mile  shorter  than  by  the  present  route. 

Between  the  end  of  the  sections  and  the  guard  lock  a  considerable  amount  of 
dredging  on  the  bottom  and  sides  has  been  done  to  give  the  full  draught  required  for  the 
enlarged  navigation,  and  to  make  tho  curves  of  approach  to  either  route  as  easy  as 
possible. 

As  previously  stated,  11  sections  of  the  new  canal  have  V>een  finally  estimated.  These 
have  been  accepted  from  the  contractors,  whose  responsibility  in  connection  with  the 
work  has  therefore  ceased.  The  banks  of  the  canal  and  its  reservoiis  have,  after  long 
expOBure,  in  many  cases  become  deeply  furrowed  by  the  heavy  rains  or  mt^lting  snows, 
which  rapidly  afiect  the  clay  of  which  they  are  composed.  Numbei*s  of  tho  off- take  drains 
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have  been  blocked  up  by  the  silt  whieh  eventually  finds  its  way  into  the  bottom  of  thej 
channel.  These  malters  had  to  be  attended  to ;  and  it  also  became  urgent  to  flood  the! 
timber  flooring  of  the  lock  to  keep  them  from  decaying.  Low  earth-dams  with  a  spill- 
way in  each,  have  therefore  been  formed  for  this  purpose,  one  at  the  foot  of  each  lock,  as , 
directed  by  you.  A  force  of  men  and  teams  were  engaged  during  the  past  summer  and 
fall  in  clearing  out  the  ditches,  making  up  parts  of  the  embankments  which  had  sunk 
behind  the  masonry  walls,  etc.,  etc.  This  work  will  have  to  be  resumed  early  next 
spring.  There  are  six  temlx^rary  bridges  in  use  as  crossings  near  the  site  of  the  pirman- 
ent  structures,  which  are  not  yet  begun.  These  have  to  be  frequently  repaired,  and  the 
travel  over  some  of  them  is  so  extensive  that  it  will  be  necessary  to  entirely  renew  the 
roadways  next  season,  if  not  before,  to  avoid  the  occurrence  of  accidents. 

The  timber  delivered  for  lock  gates  is  stacked  on  the  old  Price  farm  on  Section  No. 
10,  and  is  well  protected  from  the  weather  by  coverings  of  boards. 

It  will,  in  my  opinion,  be  found  of  essential  service  in  preserving  the  banks  of  the 
new  canal  and  the  earthwork  in  many  places  along  it,  to  sow  the  slopes  with  certain  , 
varieties  of  grass  seed,  clover,  etc.,  next  spring.     This  might  be  done  by  a  comparatively 
small  outlay,  and  is  pronounced  by  competent  persons  to  be  very  desirable  and  easily  prac- 
ticable. 

In  conclusion,  I  may  state  that,  in  addition  to  the  duties  devolving  uiK>n  me  as  your   ' 
assisLant  in  charge  of  the  extensive  works  above  reported  upon,  I   had,  by  order  of  the   i 
Department,  to  act  as   superintendent  of  the  Welland  Canal  from  the  19th  of  May  until 
the  beginning  of  July,   1879,  duiing  the  suspension  of  the  present  incumbent  from  his 
oflice,  pending  an  investigation  into  the  general  management  of  the  work  in  question. 

I  have  the  honor  to  be,  Sir, 

Your  otedient  servant, 


John  Page,  Esq., 

Chief  Engineer  Canals, 

*    Ottawa,  Ont. 


THOMAS  MONRO, 

Civil  Engineer. 
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APPENDIX  No.    14. 


WEiLLAND    CA 


SPECIFICATION  f&r  Excavation  at  the  "Deep 
ALLANBURGH  and  PORT  ROE 


ThU  cut  is  fully  ooe  mile  and  two-tbirda  in  length,  and  I 
ue  inTttod  coosiats  in  the  removal  of  a  continuous  atrip  along 
in  vidtii,  from  the  general  line  of  the  present  slope,  at  2  feet  o 
or  at  a  line  22  feat  over  the  level  of  the  mitre  sUl  of  the  lock  i 
iep&,  and  for  the  width  above  stated,  the  excavation  is  to  be 
buk  trimmed  to  a  slope  of  2^  horizontal  to  1  vertical. 

All  the  materials  excavated  must  be  transported  and  apo 
^nar  of  the  existing  bank,  except  auch  portions  of  them  aa  c 
ground  at  eitlier  end  of  the  cut. 

The  contractor  wilt  not  be  allowed  to  increase  the  height 
place  any  of  the  newly-excavated  material  on  them,  except  whi 
up  cuch  low  places  or  inequalities  as  may  be  found  in  the  Burfii 

The  present  and  new  portions  of  the  spoil  banks  must  b 
niade  of  an  uniform  width  from  the  front  side  of  the  cut,  and 
that  Uie  top  shall  present  a  fair  surface,  with  such  a  declivit 
aa  vill  readiiy  carry  off  the  surfaoe  water  ;  the  reai  part  of  th 
(m  directed),  so  as  to  form  a  roadway. 

The  side  slope  of  the  new  cut  must  be  carefully  dressed 
and  made  so  as  to  present  to  the  eye  a  fair  outline,  correspondi 

At  the  toe  of  the  slope,  a  ditch  from  10  to  15  inches  in 
the  bottom,  is  to  be  formed,  with  take-ofi*  drains  leading  ini 
more  than  600  feet  apart. 

iOn  the  top  of  the  bank,  and  within  S  foet  of  the  fron 
1 18  incbes'deep  and  3  feet  wide  at  the  bottom,  with 
ed,  and  from  it  off-take  drains  are  to  be  cut  to  the  rear  lit 
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The  materials  excavated  from  these  ditches  and  drains  raust  be  placed  on  the  east 
side  of  the  bank. 

When  executing  the  work,  it  is  to  be  distinctly  understood  that  the  [>art  of  the 
spoil  bank  op[X)rite  the  middle  of  the  cutting  shall  be  made  up  firai ;  and  that  care  must 
be  taken  to  prevent  any  loose  matenal  getting  into  the  canal ;  and  that  every  precaution 
shall  be  adopted  to  guard  against  anything  being  done  that  would  bo  likely  to  have  a 
tendency  to  interrup<^  impede  or  in  any  way  interfere  with  the  navigation. 

The  work  throughout  must  be  proceeded  with  and  carried  out  in  strict  accordance 
with  the  direction  of  the  engineer,  or  person  in  charge,  and  the  price  tendered  per  cubic 
yard  must  embrace  all  hauling,  clearing,  grubbing,  and  removal  of  stumps  that  may  be 
necessary,  and  also  the  construction  of  such  bridges,  cutting  of  ditches,  etc.,  as  may  be 
required  for  the  contractor's  convenience,  and  every  other  contingency  directly  or 
indirectly  connected  with  the  full  and  satisfactory  execution  of  the  undertaking. 

The  work  must  be  commenced  immediately  after  the  contract  with  the  Minister  of 
Public  Works  shall  have  been  entered  into,  untt  proceeded  with  in  such  a  manner  as  will 
inaui'e  its  completion  by  the  1st  day  of  July,  1873. 

JOHN  PAGE, 

(Jhief  JSngineer  of  Public  ITorfo. 

D«*ilRTMBNT  OF  PUBLTC  WORKS, 

Ottawa,  7th  October,  1871. 
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APPENDIX  No.  15. 


WELLAND  CANAL. 


SPECIFICATION  of  the  Work  to  he  done  on  SECTIONS  Nos.   21 

and  21  of  the  Enlargement. 


i  These  sections  are  sitnated  between  Allanburg  and  Port  Robinson,  extend  over  a- 

'  distance  of  10,900  feet,  and  embrace  that  portion  of  the  canal  known  as  the  *'  Deep  Out/' 

The  work  contemplated  to  be  done  consists  in  lowerinsf  the  bottom  for  the  entire 
distance  to  3  feet  bf*low  the  top  of  the  mitre  sill  oi  Port  Colborne  Lock,  increasing  the 
width  to  100  feet  at  bottom,  and  removing  from  along  the  face  of  the  west  bank  a  conti- 
!  aaoas  sti'ip  of  fi-om  45  to  50  feet  in  width,  at  2  feet  over  ordinary  water  level. 

The  side  of  the  banlc,  over  the  height  above  stated,  is  to  be  made  to  a  slope  of  2^ 
;  hofizontal  to  I  vertical,  and  the  sides  of  the  canal,  below  the  level  of  the  towing  path, 
tie  to  have  sljpes  of  2  horizontal  to  1  vertical. 

All  the  materials  excavated  over  the  height  of  2  feet  above  ordinary  water  level 
most  bo  transpoi-ted  and  spoiled  on  the  wust  side  of  the  canal  and  in  rear  of  the  existing 
hanks. 

The  contractor  will  not,  however,  be  allowed  to  increase  the  height  of  thejpresent 
banks,  or  to  place  any  of  the  newly  excavated  materiat  upon  them,  except  to  fill  [up  such 
low  places  or  inequalities  as  may  be  directed. 

The  present  and  new  portions  of  the  spoil  banks  must  be  connected,  and  the  whole 
aade  up  of  an  uniforoj  width  from  the  front  edge  of  the  cut,  and  all  the  material  placed 
io  that  the  top  shall  present  a  fair  surface,  with  such  a  declivity  outwards  from  the  oanal- 
as  i»ill  readily  carry  off  the  surface  water. 

The  side  slope  of  the  new  cut  must  be  cirefuUy  dressed  to  the  angle  before  stated, 
•nd  so  a.s  to  present  to  the  eye  a  fair  outline  corresponding  to  that  of  the  canal. 
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At  the  toe  of  die  slope  a  ditoh,  from  10  to  15  inches  in  depth,  and  3  feet  in  widt 
at  the  bottom^  is  to  be  formed^  with  off-take  drains  leading  into  the  canal,  at  distanoes 
not  more  than  600  feet  apart 

On  the  top  of  the  bank,  and  within  8  feet  of  the  front  edge  of  the  slope,  a  dit 
aboQt  18  inches  deep  and  3  feet;  wide  at  the  bottom,  with  suitable  side  slopes,  is  to 
formed,  and  from  it  off-take  drains  are  to  be  cut  to  the  rear  line  of  the  spoil  bauk. 

The  materials  excavat<^d  from  these  ditehes  and  drains  must  be  placed  on  the  wi 
side  of  the  bank. 

If  it  is  found  necessary  for  drainage  to  cut  a  ditch  to  the  westwards  of  the  spoil 
the  contractor  must  do  so  when  requested,  and  place  the  clay  excavated  from  it  wh( 
directed  by  the  officer  in  charge. 

When  proceeding  with  the  work,  care  must  be  taken  to  prevent  any  loose  mat 
getting  into  the  canal,  and  every  precaution  must  be  adopted  to  guai^  against  anythi 
being  done  that  would  be  likely  to  interrupt  or  in  any  way  interfere  with  the  navigatiol 

It  is  quite  probable  that  when  deepening  and  enlarging  the  channel,  the  bulk  of 
material  excavated  or  dredged  out  will  have  to  be  transported  in  scows  and  wasted 
the  Niagara  River,  Vielow  the  Village  of  Chippewa,  or  at  some  less  distant  place  wb< 
the  ground  is  low,  and  the  material  will  have  to  be  twice  handled. 

In  the  event  of  the  contractor  wishing  to  adopt  the  latter  course,  and  the  place ; 
selected  by  him  is  sufficiently  remote  from  a  village,  and  in  other  respects  not  serioudj 
objectionable,  the  Department  of  Public  Works  may  consent  to  this,  and  assist  the  coq- 
tractor  in  procuring  the  land  for  that  purpose. 

The  channel  is  to  be  enlarged  by  taking  off  a  cut,  1 5  feet  in  width,  along  the  easi 
side,  and  one  of  25  feet  on  the  west  side,  so  as  to  make  the  east  side  at  bottom  40  ieet, 
and  the  west  side  60  feet,  from  the  present  centre  line. 

When  about  to  proceed  with  the  works,  the  widening  on  the  east  side  and  thi 
deepening  of  the  present  channel  are  first  to  be  undertaken,  and  the  operations  commenced 
near  the  upper  end  of  Section  No.  22. 

The  contractor  must,  in  all  cases,  be  strictly  guided  by  the  lines  marked  out  by  the 
officer  in  charge,  and  must  take  great  care  not  to  cut  into  the  inside  slopes,  nor  to  do  any- 
thing that  would  have  a  tendency  to  impair  the  stability  of  the  banks. 

The  bottom  of  the  j^resent  channel,  when  deepene:!,  as  well  as  that  of  the  new  parti 
of  the  works,  must  be  made  as  level  as  circumstances  will  permit,  and  the  side  slopes 
throughout  made  as  uniform  as  possible. 

Above  water  surface  the  slopes  must  be  trimmed  to  the  angles  already  stated,  to  the 
lines  marked  out  on  the  ground,  and  agreeably  to  the  instructions  of  the  engineer  in 
charge. 

On  both  sides  of  the  canal  a  towing  path  is  to  be  formed  at  the  height  of  25  fee( 
over  the  bottom  or  22  feet  over  the  mitre  sill  of  Port  Colborne  Lock.  It  will  be  madi 
15  feet  wide  on  top,  and  have  an  inclination  of  12  inches  outwards  to  a  ditch  formed  ii 
the  rear,  or  at  the  toe  of  the  slope  of  the  adjoining  bank. 

The  operation  as  a  whole  must  be  conducted  in  such  a  manner  as  not  to  interrupt  oi 
£mpede  the  passage  of  vessels,  or  in  any  way  interfere  injuriously  with  the  navig&tion 
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ind  subject  to  the  canal   regulations  now  in  force,  or  sucb  others  as  may  be  adopted  and 
Minctioned  by  His  Excellency  the  Governor-General  in  Council. 

It  is  to  be  clearly  and  distinctly  understood  that  the  wbole  of  the  work  to  be  done 
be]ow  the  level  of  the  towing  patih,  for  the  deepening  and  enlarging  of  tbe  canal  on  the 
lections  above  mentioned,  will  be  measured,  computed,  and  paid  for  in  the  "solid."  For 
this  purpose,  before  the  works  are  commenced,  levels  will  be  taken  of  the  ground  to  be 
removed  over  tbe  water  surface,  and  accurate  soundings  made  (witb  reference  to  fixed  and 
permanent  bench  marks)  at  short  distances  apart  along  the  whole  lengtb  and  breadth  of 
the  work. 

A  duplicate  copy  of  the  cross  sections  made  from  these  levels  and  soundinc^  is  to 
remain  on  i^ecord  in  tbe  office  of  tbe  Department  of  Public  Works,  another  in  the  ofEce 
ti  the  Resident  Engineer,  and  from  tbem,  together  witb  levels  and  soundings  taken  after 
the  whole  shall  bave  been  completed,  will  be  computed  the  quantities  of  dredging,  excava- 
tion and  work  done,  for  which  payment  will  be  made. 

The  prices  tendered  for  the  different  items  of  excavation  and  dredging  must  cover 
(he  entire  cost  of  clearing  and  mucking  seats  of  banks,  hauling  and  transporting 
material,  forming  banks,  and  trimming  slojyes  to  the  required  angles,  cutting  side  ditcbes, 
ind  everything  necessary  for  the  full  and  satisfactory  completion  of  the  respective  works 
eontemplated  in  the  specification. 

The  contractor  must  furnisb  and  provide,  at  bis  own  cost  and  expense,  all  excavators, 
^htdging  macbinery,  derricks,  scows,  plant,  tools  and  labor  that  may  be  required  to  carry 
Ni,  conduct,  execute  and  complete  one-haif  the  work,  to  be  done  over  the  water  surface 
by  the  first  day  of  May,  1874,  and  the  wbole  of  tbe  work  above  that  line  by  the  first  day 
if  May,  1875.  One-third  part  of  all  the  work  under  tbe  level  of  the  towing  path  to  be 
i&ished  by  the  first  day  of  June,  1873,  and  two-thirds  of  the  whole  work  under  that  line 
^  the  first  day  of  August,  1875,  and  the  full  completion  of  the  entire  work  on  or  before 
*e  first  day  of  December,  1876. 

The  party  «rhose  tender  may  be  accepted  shall  be  subject  to  all  the  clauses  and  con- 
fitions  in  regard  to  payments,  retained  percentage  and  otherwise  of  tbe  contracts 
generally  entered  into  for  the  construction  and  execution  of  works  under  the  Dominion 
>f  Canada ;  and  to  sucb  other  special  conditions  as  the  nature  of  tbe  works  may  in  the 
opinion  of  the  Minister  of  Public  Works  seem  to  demand. 

JOHN  PAGE, 

Chief  Engineer  of  Public  Works, 
Ottawa,  20th  December,  1872. 


APPENDIX  No.  16. 


WELLAND  CANAL. 


SPECIFICATION   of    ths  work    to    he    dme    on    SECTION 
No.   TWENTY-THREE,  for  which  lenders  are  invi.td. 


Thia  section  extends  from  a  point  near  the  Bouthern  boundary  of  John  Coniter'f 
property,  on  the  west  side  of  the  canal  above  the  Deep  Cut,  to  a  little  s'^uth  of  f*  "* 
floating  towing  fath  bridge,  above  Port  Robinson,  and  is  about  one  mile  in  lengUi.  ;'^ 

The  work  upon  it  consists  chiefly  in  deepening  and  widening  the  channel,  removu 
the  abutments  oi  the  present  swing  biidge,  and  the  walls,  piles,  gates,  etc..  connected  wil 
the  old  guard  lock.     It  also  embraces  the  construction  of  abutments  and  piers  for 
swing  bridge,  together  with  the  works  and  arrangements  necessary  for  a  set  of  gus 
gates  near  the  north  end  of  the  section. 

The  channel  is  to  be  enlarged  to  a  width  of  100  feet  at  bottom,  when  sunk  to 
uniform  depth  of  2  feet  9  inches  below  the  top  of  the  miti-e  sill  of  the  present  lock  atPc 
Colbome  ;  the  side  slopes  throughout  to  be  made  two  horizontal  to  one  vertical. 

At  the  north  end  of  the  section,  the  widening  to  bo  done  is  principally  on  Uie  wM 
side,  its  range  forming  a  slightly  curved  continuation  of  the  west  line  of  Section  No.  2J 

In  the  vicinity  of  the  present  swing  bridge,  the  cutting  will  be  on  both  sides  of  tlw 
thanncl,  but  chiftly  on  the  east  side,  thence  upward  it  will  be  on  the  west  side,  until  neir 
the  south  end  of  the  section,  where  the  widening  will  be  done  on  both  ^ides. 

The  sides  of  the  channel  will  generally  correspond  with  the  lines  indicated  on  th* 
plans  exhibited,  but  the  Department  of  Public  Works  reserves  to  itself  the  right  ofl 
changing  the  whole  or  any  part  of  the  line  to  such  an  extent  as  will  admit  of  widening 
the  channel  wholly,  on  either  one  side  or  the  other,  or  of  incrcaiiing  the  width  on  botl 
sides,  as  may  be  subsequently  determined.  These  changes,  it  is  to  be  clearly  and  distincll/ 
mnderatood,  may  be  made  either  before  the  works  aro  commenced  or  during  their  progress 
witliout  giving  cause  for  any  increase  or  diminution  of  the  prices  temlered  for  the  rvspe*' 
tive  items  of  work. 
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Tbe  greater  portion  of  the  material  excavated  can  be  deposited  at  some  place  within 
the  limics  of  the  section,  and  at  a  distance  of  from  one  hundred  and  fifty  to  four  hundred 
feet  from  the  centre  line  of  the  canal.  Contractors  should,  however,  bear  in  mind  thai 
the  dumping  ground  will  not  be  continuous,  but  at  different  places,  and  may  be  at  or  near 
both  ends  of  the  section.  They  should  also  keep  in  view  the  fact  that  none  of  the 
excivation  can  he  deposited  outside  the  east  bank,  for  a  distance  of  2,000  feet  from  the 
mill  at  Port  Robinson,  upward. 

Tbe  material  excavated,  when  widening  on  the  east  side  of  the  canal,  at  and  in  the 
Yicinity  of  the  old  guard  lock,  down  to  the  ordinary  water  line,  or  as  much  of  it  as  may  be 
required,  must  lie  hauled  and  placed  so  as  to  level  up  the  channel  of  the  old  canal  on  the 
west  side  of  Front  Street,  village  of  Port  Robinson,  from  the  bridge  on  John  Strert  up 
to  near  the  Collectors  Olfice,  or  for  such  other  distance  as  may  be  required,  as  the  works 
proceed. 

At  the  south  end  of  the  section,  or  where  there  is  shoal  water  t'lat  can  be  rendered 
available  for  spoiling  ground,  arrangements  must  be  made  for  forming  a  bank  at  the  time 
of  low  water,  in  a  jiosition  such  as  will  admit  of  safely  placing  the  soft  material  in  rear 
of  iL  To  effect  this  object,  the  contractor  must  be  prepared  to  urge  on  all  such  parts  of 
tbe  work,  between  the  middle  of  July  and  eaily  part  of  September,  when  the  water  in 
tbe  canal  is  genei'ally  low  ;  and  to  in«>ure  its  efficiency,  he  must  remove  the  soft  material 
for  snoh  a  depth  as  may  be  recjuired,  and  also  form  the  top  with  a  descent  of  one  foot  or 
more  outward  from  the  canal.  These  parts  of  the  banks  must  be  made  of  such  a  width 
w  may  be  diiected,  and  if  possible,  be  formed  of  dry  material,  hauled  on  to  the  plaoe  in 
^»rts  or  waggonjs. 

Towing  Path. — On  tho  west  side  of  the  canal  the  towing  path  is  to  be  continuous, 

and  on  the  east  side  the  adjoining  banks  and  all  suitable  embank- 
ments which  can  be  made  from  the  material  excavated  will  be  rendered  available  for  that 
purpose.  In  all  cases  where  formed  in  cutting,  the  front  edge  will  be  9ii  feet  from  the 
^^nti-e  line,  at  24|  feet  above  the  bottom  of  the  canal,  or  22  feet  over  the  present  mitre 
•ill  of  Port  Colborne  Lock. 

* 

It  will  invariably  be  made  15  feet  wide  on  top,  and  have  an  inclination  of  about  12 
^ches  outward  zo  a  ditch  at  the  rear  or  toe  of  the  adjoining  bank. 

The  ditch  to  be  generally  3  feet  wide  at  top,  and  the  bottom  have  such  an  inclina- 
tion as  will  carry  the  surface  water  freely  to  off-take  drains,  formed  at  such  places  as 
•circumstances  may  require. 

At  all  places  where  the  natural  ground  is  below  the  level  required  for  tho  towing- 
Pftth,  or  l)anks  adjoining  the  canul,  the  surface  must  be  rcnoved  f  jr  such  a  depth  us  may 
^le  diiiected,  and  all  stumps,  roots  and  logs  cut  and  cleared  aN*;ay  for  the  entire  space  to 
be  occupietl  by  the  banks. 

Spoil  Banks. — All  standing  trees  must  be  cut  down,  logs  and  brushwood  removed, 

(or  burnt),  from  tho  place  to  l>e  occuf)ied  by  spoil  banks,  care  bring 
ttken  in  all  cases  to  ^uard  against  damaging  or  interfering  with  the  adjoining  property. 

They  are  in  no  case  to  be  formed  on  gtu.md  where  the  surface  inclines  toward  tbe 
Q&iiat,  uiiless  level  benches  an)  first  cut  for  a  foundation.  The  new  material  must  be  kept 
^'k  at  lea.st  ten  feet  from  the  top  edge  of  the  bank  slope,  «nd  is  not  to  be  raised  more 
than  ten  feet  above  the  level  of  the  towing  path,  within  a  distance  of  1('»0  feet  from  th« 
centre  line  of  the  clinnnel.  Beyond  the  liistance  stated  the  height  may  be  increasod,  after 
vuitable  drains  and  other  provisions  are  made  to  carry  the  surface  water  to  the  back  ditches. 
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The  banks  must,  as  nearly  as  circumstances  will  admit,  be  made  of  an  uniform  beigfa^ 
and  invariably  have  a  declivity  outwards  of  at  least  one  in  twenty,  and  throughout  bed 
a  regular  width. 

Back  Ditches — to  carry  ofifthe  surface  water,  and  such  other  natural  di-ainage  as  it 

may  be  necessary  to  provide  for,  are  to  be  formed  at  the  places  and 
of  the  dimensions  required  ;  care  being  taken  that  the  old  ditches  are  not  interfered  with* 
or  the  drainage  in  any  way  interrupted  before  the  new  ditches  are  fully  available. 

For  any  damage  that  may  arise  from  this  cause,  whether  the  result  of  inattention 
or  otherwise,  on  the  part  of  the  contractor,  he  will  be  hold  strictly  and  legally  liable  bK 
the  ownera  of  the  property. 

When  conducting  the  works  connected  with  the  enlargement  and  deepening  of  tW 
channel,  as  well  as  in  placing  the  material  in  the  spoil  banks,  the  contractor  must  be 
guided  strictly  by  the  lines  marked  oul  by  the  officer  in  charge. 

He  must  also  take  gi^eat  care  not  to  cut  into  the  inside  slopes,  nor  do  anything  at  all 
likely  to  have  a  tendency  to  impair  the  stability  of  the  banks. 

The  bottom  of  the  present  channel  when  deepened,  as  well  as  that  of  the  new  work^ 
must  be  made  as  level  and  uniform  as  possible,  so  as  to  insure  throughout  the  full  widtlu 
and  depth  contemplated. 

Over  water  surface  the  slopes  must  be  trimmed  to  the  angles  before  mentioned,  aaf 
be  made  to  correspond  with  the  lines  marked  out  on  the  ground,  and  agreeably  to  ti»- 
instructions  of  the  officer  in  charge. 

GUARD   GATES,    BRIDGE    PIERS,    ETC. 

At  the  north  end  of  the  section,  opposite  the  lower  side  of  a  small  island  indicated' 
on  the  plan,  or  at  some  other  place  within  a  distance  of  five  hundred  feet  from  that 
mentioned,  guard  gates  are  to  be  constructed  for  the  purpose  of  keeping  the  water  in 
the  "  Deep  Cut,"  when  that  part  of  the  canal  above  the  outlet  to  the  Welland  Rivar  at 
Port  Kobinson  may  be  empty  ;  the  walls  of  which  are  to  be  used  to  form  bearings  for 
the  swing  bridge  intended  as  a  substitute  for  the  present  road  crossing  situated  nearly 
one-fifth  (I)  of  a  mile  farther  to  the  south. 

The  water-way  at  the  place  mentioned  will  be  in  four  divisions,  each  of  the  twft 
middle  openings  being  46  feet  in  width  at  the  assumed  lake  level,  and  the  side  openings 
are  each  to  be  18  feet  wide.  They  are  to  have  side  walls  of  masonry  laid  in  hydraahc 
cement  mortar,  built  chiefly  in  the  form  and  of  the  dimensions  shown  on  the  plans,  and 
in  the  manner  herein  described,  or  that  may  be  subsequently  found  necessary. 

The  walls  are  to  form  the  seat  and  abutments  of  a  swing  bridge  for  crossing  the  tvo 
large  openings  and  bearings  for  a  stationary  bridge  to  be  built  at  each  side. 

To  enable  the  works  to  be  executed  between  the  closing  of  navigation  one  year  and 
the  opening  of  it  the  following  spring,  a  dam  must  be  formed  across  the  canal  at  a  place 
a  short  distance  north  of  where  they  are  situated.  This  dam  must  be  made  the  loll 
height  of  twelve  feet  above  the  present  mitre  sill  of  the  lock  at  Port  Oolbome,  and  he 
formed  in  such  a  manner  that  it  can  be  quickly  removed  at  the  usual  time  for  opening 
the  canal. 

A  small  dam  on  the  up-stream  side  will  also,  in  all  probability,  have  to  be  formed 
to  enable  the  works  to  be  unwatered.     These  dams  should  be  at  least  250  feet  apart,  aa- 
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it  will  be  necessary  to  deepen  a  stretch  of  110  feet  on  both  the  upper  and  lower  sides  of 
the  contemplated  swing  bridge,  to  the  full  depth  of  4^  feet  below  the  mitre  sill  of  Port 
Colborne  lock,  and  to  such  a  bottom  width  as  a  suitable  approach  to  the  bridge  openings 
maj  require. 

The  pit  for  the  foundation  of  the  guard  gates,  etc.,  will  be  192  feet  in  breadth  across 
the  channel,  and  30  feet  in  length,  or,  of  such  otlier  dimensions  as  may  be  necessary  to 
admit  the  respective  walls,  wings,  etc.,  represented  on  the  plan. 

The  upper  13  J  feet  in  length  of  the  foundation  for  the  entire  breadth  will  be  sunk 
to  the  depth  of  7  feet  below  the  top  of  the  mitre  sill  of  Port  Colborne  Lock,  and  the  other 
part(16J  feet)  of  the  length,  will  be  sunk  2  J  feet  lower,  or  to  a  depth  of  9^  feet  below  the 
point  above  mentioned,  and  to  such  slopes  as  may  be  required  for  the  stability  of  the 
jhanks  during  the  execution  of  the  work. 

At  the  respective  depths  above  stated,  the  bottom  throughout  must  be  made  fair  and 
level  to  receive  the  foundation  timbers,  etc. 

fVom  the  lines  of  the  sides  and  bottom  of  the  present  canal,  downwards,  for  the  area 
mentioned,  the  excavation  will  be  considered  as  for  the  guard  gates  and  swing  bridge ;  the 
loaterial  from  which  must  be  hauled  and  placed  on  the  low  ground  in  the  vicinity,  at 
•Qch  places  as  may  be  directed  on  either  side  of  the  canal,  within  a  distance  of  700  feet 
from  the  centre  line. 

The  south  half  of  the  bottom  for  the  guard  gates,  for  its  entire  breadth  and  length, 
» to  be  covered  with  a  bed  of  concrete,  18  inches  in  depth  ;  but  for  about  3^  feet  adjoining 
the  recesses  for  the  gates,  its  depth  will  be  at  least  3  feet. 

When  doing  this  part  of  the  i»ork,  the  concrete,  after  it  has  been  prepared  as 
iherein  described,  nust  be  dropped  from  a  staging  placed  about  the  level  of  the  towing 
path,  and  the  surface  made  up  to  the  proj^er  height  before  the  cement  sets. 

Platforms — are  to  be  laid  over  this  part  of  the  bottom,  made  up  of  pine  timber  1 2 
inches  square  and  56  feet  in  length,  arranged  when  in  place  to  be  18 
inches  and  9 J  feet,  alternately,  under  the  side  walls  of  the  respective  openings.  All  of 
them  must  be  counter-hewn,  well  dressed  with  a  plane  and  laid  to  watertight  joints  for 
their  entire  length  and  depth.  They  ai-e  to  be  placed  in  full  beds  of  mortar  and  he 
secured  by  three  wrought  iron  screw-bolts  (1 J  inches  diameter),  passing  horizontally 
through  the  platform.  The  ends  of  them  must  have  double  nuts  and  washers,  in  order 
to  form  a  connection  with  shackle-bolts,  passing  through  and  secured  to  anchor  timbers 
laid  at  the  bottom  of  the  sheet  pile  trenches,  or  a  block  of  masonry  built  for  that  purpose. 
The  platforms  for  the  small  or  side  openings  are  to  be  on  the  same  continuous  range, 
made  in  a  similar  manner  but  with  only  one  horizontal  bolt  thi'ough  each  of  them. 

The  lower  timber,  or  that  next  the  gate,  in  eaoh  case  must  be  of  white  oak  14  x  15 
inches,  checked  on  top  to  receive  the  ends  of  the  flooring,  and  also  on  the  horizontal  quoin- 
pieces  in  which  the  gates  are  to  work.  These  quoin-pieces  are  also  to  be  of  white  oak 
timber,  16  x  18  inches,  and  have  the  lower  upper  edge  hollowed  out  for  the  gate, 
^  as  ihown  on  plan  ;  under  them  there  are  to  be  two  other  timbers,  the  lower  one  of  which 
IB  on  the  same  plane  as  the  timbera  that  form  the  foundation  of  the  lower  part  of  the 
•kructure. 

The  oak  piece  at  the  lower  side  of  the  platform,  the  quoin-pieces  and  other  timbers 
which  form  the  breast  of  the  horizontal  recess  for  the  gates,  are  to  be  secured  to  each 
other  vertically  by  six  wrought-iron  screw  bolts,  1^  inches  diameter.  The  quoin  and 
other  breast  timbers  of  each  of  the  side  openings  are  to  be  fastened  in  like  manner  with, 
two  vertical  bolts. 
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The  timbers  of  the  recess  mast  also  be  of  pine  12x12  inches  and  56  feet  in  lengtl, 
laid  SIX  inches  a])art,  except  at  the  lower  side,  where  the  outer  two  timbers  are  to  h$ 
Jointed  and  laid  close,  and  arranged  so  that  in  each  case  one  end  shall  be  alternately  IS 
inch(*s  under  the  side  walls. 

The  spaces  between  the  timbers  in  the  recesses,  as  well  as  those  nnder  the  walls,  are 
to  be  filled  with  conci'ete. 

The  breast,  at  the  lower  side  of  each  of  the  recesses,  is  to  be  carried  3  feet  over  the 
adjoining  jSoor,  by  means  of  three  ranges  of  12  x  12-inch  pine  timher,  of  a  length  to 
extend  at  least  18  inches  into  the  side  walls  ;  the  upper  range  to  be  14  inches  in  width 
and  havo  its  inside  edge  bevelled,  as  shown  on  plan.  These  timbers  are  to  lie  connected 
with  the  foundation  timbers  under  them  by  six  wrought  iron  screw-bolts,  1^  inches  in 
diameter. 

Sheet  Piles. — Three  ti-enches  are  to  be  cut  across  the  foundation  for  the  reception 

of  sheet  piles,  one  at  each  end  of  the  structure  and  another  adjoining 
the  quoins  for  the  gates;  they  are  to  be  sunk  at  least  4  feet  below  the  foundntioa 
timbers,  and  are  not  to  exceed  2^  feet  in  width.  One  side  of  each  trench  most  be  cot 
plumb  and  fair,  so  as  to  afford  an  even  bearing  to  the  piles  for  their  entire  depth. 

The  sheet  piles  are  to  be  of  4-inch  plank,  in  lengths  of  5  feet  at  least,  well  jointed 
with  a  plane,  and  have  the  edge  of  each  plank  chamfered  on  the  side  next  the  trench. 
They  are  to  be  placed  vertically  to  close  joints,  fasteninl  to  the  anchor  and  foundation 
timbers  with  8-inch  pressed  spikes.  The  trenches  must  then  be  filled  with  puddle,  made 
of  the  best  description  of  material  that  can  be  obtained  in  the  vicinity  for  that  purpose, 
or  they  must  be  filled  with  concrete,  if  so  directed. 

In  each  of  the  large  recesses,  six  horizontal  timbers  of  pine  10x12  inches  are  to  be 
placed,  about  equal  distances  apart,  4  inches  over  the  floor,  one  end  of  each  piece  is  to  be 
dovetailed  between  the  middle  timbers  of  the  lower  breast,  and  the  other  end  boxed  int» 
the  timbers  of  the  upper  breast  and  secured  to  the  foundation 'timber  with  rag-bolts. 

On  the  inner  side  of  the  lower  breast,  triangular  blocks  are  to  be  placed  in  three  of 
these  divisions,  through  which  eye-bolts,  2  inches  diameter,  (lor  the  knuckle  jointed  bare 
of  the  gates)  are  to  pass  obliquely  down  through  the  outer  floor  timber,  and  have  at  the 
lower  outer  angles  of  the  latter,  suitable  screws,  washers  and  nuts. 

In  the  centre  of  each  of  the  small  openings,  there  will  be  one  knuckle-jointed  bar 
.and  an  eye-bolt  of  a  like  size,  secured  in  a  similar  manner  as  aboye  described. 

Flooring. — The  entire  area  of  the  foundation  is  to  be  covered  with  a  course  of  pin* 
plank,  2  or  3  inches  in  thickness,  as  may  fie  directed.  All  of  them 
must  be  well  jointed  with  a  plane  and  driven  up  with  wedges  to  #rater  tight  joints  and 
of  the  full  length  of  the  floor  or  recess.  They  are  to  be  fastened  with  white  oak  treenaiK 
.1^  inches  diameter  and  (according  to  the  thickness  of  the  plank)  from  7  to  9  inches  long, 
two  in  each  end  of  a  plank  and  one  on  alternate  sides  at  every  crossing  of  a  timber; 
none  of  the  planks  to  exceed  12  inches  in  width. 

Masonry. — The  puirs  and  abutments  which  are  to  form  the  sides  of  the  guard  gates, 

the  seat  of  the  swing  bridge  and  stationaty  structui-es  at  both  ei*dsof 

it  are  to  be  29  feet  in  length,  and  they,  as  well  as  tlie'rest  [liers,  femler  ranges,  etc.,  aro 

.all  to  be  built  parallel  to  the  centre  line  of  the  canal  and  carried  to  a  height  suited  to  the 

top  line  of  the  present  towing  path. 
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The  ceuti-e  pier  is  to  be  24  feet  high  and.  from  its  up[j€r  end  to  the  line  of  the  gates, 
willy  at  the  level  of  the  platform,  be  lU^  feet  in  width,  where  an  offset,  or  square  reoess, 
of  2*1  inches  in  depth  on  both  sides  of  it,  reduces  the  width  to  15^  feet. 

Below  this  Hne^  the  face  of  the  recess  wall  will  in  each  case  project  1 2  inches^  the 
upper  part  of  which  will  be  chamfered  4x7  inches,  to  form  a  bearing  for  tlie  gates  when 
ihe  waier-way  is  clear. 

Through  the  middle  of  this  (centre)  pier,  at  about  5  feet  over  canal  bottom,  a  sluice- 
way or  culvert  5  feet  wide  and  6  feet  high,  to  the  springing  line  of  the  flat  arch  over 
it,  will  be  formed  in  the  direction  of  the  channel. 

At  a  point  near  the  centre  of  the  recess,  immediately  over  the  foundation  floor,  an 
epening  12  x  18  inches  js  to  be  formed  in  and  through  che  wall  transversely,  and  over  it 
a  well  18x18  inches  is  to  be  carried  up  to  the  bottom  of  the  sluice-way.  v 

The  piers  that  are  to  form  the  seat  for  the  ends  of  the  swing  bridge,  as  well  as  the 
ndes  for  the  guard  gates,  are  to  be  11^  feet  wide  at  the  level  of  the  platform,  carried  up 
OD  the  face  and  ariunged  in  every  respect  as  described  for  the  centre  pier ;  except  that  on 
the  east  side^f  the  east  pier  and  on  the  west  side  of  the  west  one  the  recesses  will  only 
he  made  19^  inches  deep  at  bottom. 

That  part  of  them  which  forms  t)te  direct*  bearing  for  the  toe  of  the  swing  bridge 
will  in  each  case  be  carried  up  to  about  23  feet  over  canal  bottom  ;  but  the  parts  which 
form  a  seat  for  the  fixed  girders  of  tlie  roadway  are  to  be  carried  4  feet  higher,  and  on 
them  parapet  piei-s  are  to  be  built  for  an  entrance  to  the  bridge. 

The  abutments  for  1 2^  feet  over  the  level  of  the  platform,  will,  in  the  middle  portion, 
be  formed  of  two  walls  ;  the  outer  one  5^  feet  thick  ac  the  level  of  the  platform  will  be 
earned  up  to  a  batter  of  one  in  twenty-four  on  the  face  and  be  recessed  in  like  manner 
as  the  opposite  side  wall  of  the  water-way ;  the  rear  wall  will  be  3^  feet  thick,  made 
convex  towards  the  bank,  and  the  space  (4^  feet)  between  the  two  walls  will  be  filled 
«^itfa  concrete. 

At  10^  feet  from  each  side  of  the  bridge  crossing,  the  abutments  are  to  be  carried  up 
plumb  to  12^  feet  over  canal  bottom,  and  this  part  of  the  face  (4  feet  at  each  end)  will 
liave  a  hatter  of  5^  feet  from  the  bottom  to  the  height  above  stated.  At  this  line,  the 
ving  walls  will  be  6  feet  thick — be  stepped  up  toward  tho  outer  end  as  circumstances 
loay  require,  and  both  they  and  the  abutments,  at  the  level  of  the  roadway,  are  to  have 
iroet  batters  in  the  rear. 

At  all  four  comers  of  the  bridge,  parapet  piers  are  to  be  built  4'  10"  x  3^  feet  at 
^base,  diminishing  upward. 

The  wings  of  the  abfitnients  are  also  to  be  carried  np  to  the  same  height  as  the 
parapet  piers  and  finished  with  coping  as  indicated  on  the  plans. 

The  walls  above  and  below  the  abutments,  for  a  distance  of  40  feet  or  more,  are  to 
))eof  rubble  masonry,  arranged  to  wind  gradually  round  to  meet  the  line  of  the  slo|3e  on 
the  respective  sides. 

To  carry  the  ends  of  the  swing  biidge  when  open,  rest  piers  9  feet  long  and  14  feet 
^de,  of  masonry,  are  to  bo  built  in  the  positions  indicated  on  the  plan  and,  in  the  centre 
of  each  of  them,  a  culvert  5  feet  wide  and  6  feet  high  to  the  springing  of  the  arch  is  to 
be  made  on  a  line  ranging  with  that  of  the  channel.  The  seats  of  them  must  be  sunk  at 
leaat  one  foot  below  canal  bottom,  or  more  if  it  is  found  necessary  to  place  them  on  £v 
ioandation  of  timber  or  on  a  bed  of  concrete. 
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All  the  piers,  side  walls,  wings  and  other  parts  of  the  masonry  are  to  have  a  Iwitter 
of  one  in  twenty-four  o.i  the  face,  sides  and  ends,  except  the  recedes  for  the  guard  gates, 
which  are  to  be  ciirried  up  plumb. 

The  arch  stones  of  the  culverts  are  to  be  1 8  inches  deep,  dressed  to  radiate  truly  for 
their  full  dapth  and  made  to  lay  throughout  to  joints  of  one-fourth  {\)  of  an  inch. 

The  sides  of  the  water-way  must  also  be  dressed  on  the  face  and  laid  to  one-fourth 
of  an  inch  joints,  and  have  the  bottom  formed  of  properly -jointed  stones  of  a  size  that 
two  of  them  will  make  up  the  width  of  the  opening  and  at  each  end  pass  at  least  12 
inches  under  the  wall. 

The  face  stones  of  the  centre  pier,  sides  and  ends  of  the  wall,  for  the  guaid  gates, 
abutments,  wings  and  other  facework,  together  with  that  for  the  sides  and  ends  of  the 
r^st  piei-s  of  the  swing  bridge,  must  be  two  and  three  feet  depth  of  l>ed  in  the  alternate 
courses,  with  headers  in  every  course  4  J  feet  long,  placed  not  more  than  nine  feet  apart 
from  centre  to  centre.  The  beds  and  ends  of  the  stones  are  to  be  kept  full  and  dressed 
so  as  to  lay  invariably  to  joints  nob  exceeding  one  fourth  (\)  of  an  inch,  and  the  faces  of 
them  must  in  all  cases  be  picked  or  scabbled  to  a  fair  surface  ;  this  should  be  understood 
as  applicable  to  all  parts  of  the  work  not  otherwise  described. 

The  heart  of  the  walls  in  all  cases,  as  well  as  the  backing  of  the  abutments,  must  be 
of  flat-bedded  stones  not  less  than  four  feet  area  nf  bed,  and  generally  of  the  full  height 
of  the  face  stones ;  their  beds  and  joints  must  bo  scabbled  or  picked,  if  necessary,  so  that 
when  laid,  the  horizontal  joints  shall  not  exceed  five-eighths  (|)  of  an  inch,  and  the  vertical 
joints  be  not  more  than  one  inch  and  a  quarter. 

The  stones  for  the  recess  quoins  are  to  bond  at  least  18  inches  over  each  other,  and 
in  every  third  coui*se  the  quoin  must  be  of  sufficient  size  to  admit  of  cutting  the  inner 
angle  out  of  the  solid  and  still  leave  the  face  2^  feet  in  length,  besides  having  a  face  of  at 
least  1 2  inches  in  the  recess  ;  at  1 2  feet  over  canal  bottom  the  angle  of  each  recess  is  to  be 
taken  off  obliquely  and  in  this  way  continued  upward  for  the  full  height  of  the  wall. 

In  the  face  of  the  piers,  on  each  side  of  the  middle  openings,  checks  are  to  be  formed, 
and  in  every  third  course  cut  out  of  the  solid  9x12  inches  from  the  top  down  to  aboot 
8  feet  over  the  platform,  for  the  reception  of  projecting  fender  timbers.  Checks  are  also 
to  be  cut  about  13  inches  over  the  lower  side  of  the  quoin,  in  the  angle  of  each  of  the 
recesses,  for  the  purpose  of  inserting  anchor  blocks  to  keep  the  gates  in  place. 

CoPiNO  Stones — for  all  the  piers  must  be  at  least  15  inches  in  depth,  of  a  size  that 

two  stones  will  make  up  the  width  of  the  piers  which  form  the 
seats  and  rests  of  the  bridge,  and  in  each  case  break  joint  properly  with  the  course  under- 
neath. Those  on  the  centre  pier  must  be  from  4  to  6  feet  in  width,  according  to  their 
position,  so  as  to  form  a  circle  to  su])port  the  track  for  the  rollers  of  the  turntable.  They 
must  be  full  bedded  throughout  and  dressed  to  lay  to  joints  not  exceeding  one-fourth  {\) 
of  an  inch,  and  the  top  side  must  have  a  fair,  neatly  boucharded  sui*face  and,  where 
required,  the  outer  top  arrises  are  to  be  rounded  off. 

The  pivot-stonp  to  be  not  less  than  6  feet  square  and  2  feet  depth  of  bed  ;  che  space 
between  it  and  the  outer  range  of  coping  must  be  filled  with  stone  of  the  same  thickne& 
as  the  latter  ;  properly  dressed  and  jointed  to  the  width,  and  be  at  least  3^  feet  in  length. 

In  the  centre  of  the  rest  piei*s,  one  of  the  coping  stones,  for  a  width  of  4  feet^  is  to 
be  24  inches  in  depth  and  checked  to  the  curve  of  the  toe  of  the  bridge.  This  stone  if 
each  case  roust  be  secured  with  fox-wedged  bolts  1}  inches  in  diameter  let  into  the 
naaonrj  underneath. 
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The  coping  on  the  piers  for  tbo  seat  and  the  abutments  o^  the  bridge  will  be  10  inches 
in  thickness  at  centre  of  the  road,  curved  on  top  so  as  to  b3  8  inches  at  the  sides,  placed 
to  form  a  recess  for  fixi*d  girders  and  made  to  the  same  curve  as  tlie  rear  of  the  offset 
beiow  foi  the  toe  of  the  swing. 

Fenders — are  to  be  constructed  on  both  sides  of  the  water-ways,  extending  for  some 
distance  above  and  below  the  bridge  as  represented  on  general  plan.  They 
are  to  be  formed  by  means  of  piles,  caps,  diagonal  braces  and  walo  pieces,  all  of  white 
oak  timber.  The  piles  to  V>e  not  less  than  1:^  inches  diameter  at  the  small  end,  driven 
from  6  to  10  feet  into  the  bottom,  three  in  a  group,  at  about  12  feet  from  centre  to  centre, 
and  one  at  the  intersection  of  the  diagonal  braces.  The  caps  to  be  formed  of  two  pieces 
each  6  X  10  inches,  arranged  about  8  inches  apart,  and  checked  obliquely  to  receive  a  dove- 
tail formed  on  the  heads  of  the  piles,  to  each  of  which  they  will  be  secured  with  wrought 
iron  screw-bolts  seven-eighths  (|)  of  an  inch  diameter,  having  upset  heads  and  cast  iron 
bevelled  washers  let  flush  into  the  outside  cap-pieces. 

Immediately  under  the  caps,  the  cross-ties  will  connect  with  a  dovetail  the  outer 
piles  and  be  farther  secured  by  a  thorough  screw-bolt  of  seven-eighths  (|)  of  an  inch 
diamet?r.  The  cross-ties  to  bear  on  the  inside  piles  and  the  ends  extend  to  the  outer  side 
of  the  front  cap-pieces,  and  under  them  a  waling  timbor  of  white  oak  8  x  10  inches  is  to 
be  fastened  to  the  same  pile  with  a  screw-bolt  1^-inch  round  iron,  with  upset  heads  and 
WHshere,  sunk  flush  as  described  for  the  cap-pieces.  Where  the  walo  pieces  are  scarfed 
they  must  be  secured  to  the  outer  piles  also  with  screw-bolts  |  of  an  ineh  diameter,  with 
heailg.  nuts,  etc.,  as  stated  for  the  others.  At  7  feet  below  the  top  of  the  cap-pieces 
another^^range  of  waling  8x10  inches  is  to  be  put  on  and  fastened  throughout  with  bolbi 
in  like  manner  as  for  the  upper  tier. 

Diagonal  braces  10  x  12  inches  are  to  be  framed  on  to  the  ends  of  the  cross-ties,  half 
checked  in  and  on  to  each  other  where  they  intersect,  and  be  secured  to  the  top  of  the 
eenti-e  pile  with  a  rag-bolt  20  inches  long  and  1^  inches  diameter.  At  the  toe  these 
braces  are  to  be  secured  to  each  other  by  means  of  a  screw-bolt  1  inch  diameter  passing 
ihrough  them  and  the  cross-ties,  bevel  washers  suited  to  the  angle  being  used. 

The  inside  cap-pieces  are  to  extend  from  the  lower  end  to  the  upper  side  of  the 
leoess,  and  the  face  cap-pi«*ces  will  be  continuous  and  connected  with  the  fender  timber 
previously  mentioned  as  checked  into  the  face  of  the  pier. 

The  anchor  timbers  to  be  dovetailed  between  the  piles  in  like  manner  as  stated  for 
the  cross-ties  and  let  into  the  bank  for  such  a  distance  as  may  be  required,  where  they 
^nll  be  faatened  to  a  croas-timber. 

For  the  protecticm  of  the  bridge  and  piers  a  cluster  of  ten  or  more  piles  will  W 
driven  in  the  centre  of  the  canal  at  a  suitable  distance  above  and  below  the  range  of  the 
bridgea  when  open ;  they  are  to  be  connected  by  means  of  thorough  bolts,  straps,  etc., 
and  stand  fully  one  foot  over  the  cap-pieces. 

The  change  in  the  location  of  the  swing  bridge  will  render  necessary  the  formation  of 
about  one-iifth  of  a  mile  of  new  road  on  the  west  side  of  the  canal,  and  for  a  short  distance 
ea  the  east  side  a  new  line  must  also  be  made. 

These  portions  of  the  road  must  be  graded  longitudinally  and  rounded  transversely 
in  t  satisfactory  manner,  Lave  ditches  of  suitable  dimensions,  with  good  bottom  inclina- 
tioBfl  formed  on  both  sides  and  be  connected  with  three  or  more  culverts  of  3-inch  pine 
plank,  from  which  such  off-take  drains  are  to  be  cut  as  may  be  required  to  carry  off  the 
■arface  water. 
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A  bridge  most  also  be  bailt  oyer  the  back  water  on  the  west  aide  of  the  canal,  wUk 
such  openings  as  niav  be  necessary  for  the  free  passn^  of  the  water  daring  freshets.  It 
may  have  stone  abutments  with  bents  in  the  middlo  to  carry  the  stnogers  of  the  road- 
way, which  are  to  be  covered  with  plank  and  have  a  snicable  railing  on  each  side,  or  thi 
bridge  may  be  built  wholly  of  timber,  as  may  be  required. 

Concrete — where  used,  must  consist  of  an  approved  quality  of  stone  broken  to 
cubes  of  1  ^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement  aiui 
clean,  sharp  sand  in  such  proportions  as  may  be  required. 

Mortar. — The  whole  masonry  for  guard  gates,  piers  and  abutments  of  bridge  mort 
be  laid  in  mortar  made  of  the  best  hydraulic  cement  mixed  with  dean, 
large-grained,  sharp  sand,  generally  in  the  proportion  of  two  of  sand  to  one  of  cement, 
or  such  other  proportions  as  may  be  directed. 

The  cement  must  be  of  approved  quality,  fresb  from  the  manufactory  and,  until  nsed, 
must  be  protected  fi-om  the  influence  of  the  weather  in  suitable  buildings  provided  by  thi 
contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  um 
and  it  must  be  pre])ared  under  the  directions  and  to  the  satisfaction  of  the  officer  in 
charge 

Grout  shall  be  made  either  by  adding' a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  one  and  a  half  (1^)  of  clean,  sharp  sand  to  one  of  cement 
and  adding  as  much  water  as  may  be  required  to  make  the  whole  run  freely  when  pro- 
perly mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be  washed. 

When  the  works  are  *in  progress  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  backing  must  be  well  washed  ii  clay  or  other 
soil  adheres  to  them.- 

Order  of  Building. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  (a 

have  more  than  two  unfinished  courses  at  one  time  and  i^ 
that  one  wall  shall  not  be  carried  up  moi-e  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  oooopy  in  the  woik 
before  they  are  brought  on  to  the  walls  ;  and  all  the  vertical  joints  of  one  course  are  to  bt 
properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone  miot 
be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against  di^turhiog 
the  stones  after  they  are  laid. 

The  contractor  must  construct  dams  wherever  it  may  be  necessary  to  keep  out  water 
during  fi*eshet8,  or  to  guard  against  leakage,  springs  or  surface  drainage. 

The  cost  of  all  such  dams,  together  with  the  expense  of  pumping,  baling,  removing 
ioe  and  snow,  and  every  contingency  directly  or  indirectly  connected  with  unwatering  the 
works  during  their  progress  and  up  to  the  full  completion  of  the  whole  ;  and  the  sattsfae* 
tory  removal  of  all  coffer  dams  and  other  temporary  works  must  be  embraced  in  the  balk 
sum  stated  in  the  tender  for  unwatering  the  works. 

Stop  Gates — of  solid  timber  are  to  be  built  in  one  piece,  adapted  to  the  respecttre 

openings  and  arranged  for  1 3  feet  in  height  over  canal  bottom  3  when 
not  in  use  they  are  to  occupy  a  horizontal  position  in  the  recesses  formed  in  the  bottom 
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for  that  purpose.     Thoso  for  the  main  openings  are  to  be  47^  feet  long,  and  for  the  side 
openings  they  will  b^  19  feet  long,  and  all  of  them  are  to  be  14^  feet  wide. 

The  bottom  or  heel  pieces  of  each  of  the  gates  to  be  of  white  oak  timber  16x16 
inches  and  about  50  feet  long,  one  side  of  which  is  to  be  rounded  to  a  radius  of  8  inches 
to  work  in  the  hollow  of  the  horizontal  quoin  piece  previousljr  mentioned,  and  for  about 
one  foot  at  each  end  it  will  be  made  round,  the  full  size  of  the  timber,  to  form  bearings 
for  the  gates. 

All  the  other  bars  are  to  be  of  pine  timber,  varying  from  12  to  16  inches  in  thickness 
and  irom  9  to  12  inches  in  depth.  They  must  invariably  be  of  the  full  length  and  thick- 
aesB  of  the  gates,  and  be  accurately  dressed  and  planed  to  tho  uniform  parallel  depths 
above  stated,  to  form  water-tight  joints  when  in  place,  as  well  as  a  fair  face  on  both  sides. 
Thoy  are  to  be  put  together  with  dowels  2^  inches  diameter  and  3  inches  long,  let  in  1^ 
inches,  and  fitted  tightly  into  the  timbeiti  over  and  under  them.  The  dowels  are  to  be 
about  3  feet  apart  and  arranged  on  alternate  sides  of  the  centre  line  of  the  timber.  The 
bars  of  the  gates  are  to  be  fastened  together  by  means  of  six  (6)  wraught  iron  thorough 
bolts,  each  one  and  a  half  (1^)  inches  diameter,  and  two  (2)  bolts  of  a  like  size  in  each  of 
the  side  gates,  arranged  as  shown  on  plan,  having  nuts  and  washers  at  lK)th  ends  boxed 
into  the  bottom  and  top-pieces. 

The  gates  are  to  be  strengthened   by  posts  10  x  14  inches,   placed   at  right  angles  to 
the  bars ;  six  posts  to  each  of  those  in  the  main  openings  and  two  t<i  each  of  the  side  •* 
openings. 

The  bars  and  posts  to  be  connected  by  means  of  wrought  iron  screw-bolts,  seveu- 
eighths  (J)  of  an  inch  in  diameter,  :h^  heails  to  be  U[)set,  and  the  washers  for  them  to  be 
oonnteraunk  and  let  in  flush  on  the  upper  sides  of  the  gates.  In  each  post  thei*e  will  be 
10  bolts  arranged  so  that  for  the  first  five  feet  over  the  platform  they  are  to  be  not  more 
than  one  foot  apart,  above  which  they  will  be  from  18  to  24  inches  apart. 

The  gates  for  each  of  the  main  channels  to  be  further  stiffened  at  to))  by  means  of  a 
jointed  truss-bar  of  3^  x  |-inch  iron  i*eaching  across  the  gate  and  the  ends  of  the  truss,  to 
be  connected  with  ring-bolts  for  I'aising  or  lowering  the  gates.  One  hinged-joint'^d  strap 
to  be  fastened  in  the  centre  of  each  of  the  side  gates  for  the  purpose  of  raising  or 
fowering  it. 

To  snpport  the  gates  when  in  motion,  tamarac  knees  are  to  be  fastened  to  the  floor 
timbers  of  the  recesses  with  rag-bolts — six  knees  in  each  of  the  large  openings  ar.d  two 
in  each  of  the  side  openings. 

Anchor  timbers  to  form  the  upper  part  of  the  bearei-s  for  each  end  of  the  gates  are 
to  be  let  into  the  checks  cut  for  their  reception  and  secured  with  two  wrought  iron  fox- 
hedged  bolts  let  into  the  ofisets  which  form  the  gate  seat. 

For  the  protection  of  the  joint  between  the  gates  and  horizontal  quoin  a  double-' 
hinged  cover  of  boiler  plate  iron  is  to  be  f)laced  over  it  in  such  a  manner  as  will  form  a 
protection  whether  the  gates  are  in  a  vertical  or  horizontal  position.  To  guard  against 
injury  to  this  cover,  or  to  the  gates  when  open,  a  bar  of  4  x  |-ineh  wrought  iron  is  to 
be  bolted  on  to  the  top  of  the  cross  sill  over  the  quoin  piece. 

The  knuckle  bars  to  be  3^  x  |-inch  wrought  iron  made  with  three  joints,  one  at  the 
bottom,  another  near  the  middle,  and  a  third  at  the  top,  each  joint  to  be  formed  with 
double  claws  and  made  to  receive  a  two-inch  pin,  without  in  any  way  diminishing  the 
fill  strength  of  the  bar,   and  arranged  to  work  freely.     To  form  the  connection  at  the 
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Upper  side  a  bolt  with  a  double  eye  will  pass  through  the  third  bar  from  the  top,  and  aim 
through  a  plate  of  wrought  iron,  which  together  with  the  nut  must  be  flush  with  the  faot 
side  of  the  gate. 

The  necessary  pulleys  and  o|)ening  chains  for  the  gate^  must  be  provided  by  tbo 
contractors. 

In  the  side  openings  a  place  must  be  left  in  the  offset  which  forms  the  seat  of  the  gatoi 
for  the  insertion  of  a  6-inch  pii>e,  from  which  a  space  6  inches  square  at  the  bottom  lijia 
must  extend  through  the  offset. 

Sluice  Gate — to  be  built  of  the  best  quality  of  white  oak  ))lank,  6  inches  thick  ai 

the  centre  and  gi*adually  rounded  off  on  both  sides  to  3^  inches  at 
the  end.  The  gate  to  have  a  top  and  bottom  plate  of  cast  iron,  connected  with  bolts  of 
wrought  iron  seven-eighths  (|)  of  an  inch  in  diameter  passing  through  it,  and  to  hav© 
straps  of  wrought  iron  3  inches  wide  and  three-eighths  (§)  of  an  inch  thick  on  both  sidet 
of  it,  within  three  inches  of  each  end  ;  the  straps  are  to  be  let  in  flush  and  fastened  at 
distances  not  more  than  6  inches  apart,  with  rivets  ^  an  inch  in  diameter  countersunk 
into  the  straps.  The  top  plate  is  to  be  2^  inches  deep,  and  that  at  the  bottom  GJ  inchei 
deep,  each  to  have  a  flange  from  the  centre  outwards  on  opposite  sides. 

The  gate  is  to  revolve  on  the  centre  on  a  pivot  working  into  the  bottom  plate  of  tha 

'  gate,  and  on  the  top  of  it  a  disc  of  steel  or  hard  brass  is  to  be  placed,  and  have  a  brasi 

collar  and  lining.     The  pivot  is  to  be  3  J  inches  diameter,  connecced  with  a  plate  9  inchei 

square  and  2  inches  thick  let  into   the  sills  of  the  sluice-way  and  secured  to  them  bj 

fox-bolts. 

The  gate  is  to  be  arranged  in  a  framework  of  oak  timber,  0  inches  thick  and  12 
inches  wide,  fastened  with  anchor  bolts  built  into  the  masonry. 

The  vertical  ]>osts  of  the  fi^ame  are  to  be  bevelled  so  as  to  form  a  bearing  for  tb« 
sides  of  the  gate  when  closed,  and  stops  are  to  be  placed  in  the  interior  as  directed. 

The  turning  rod  is  to  be  of  wrought  iron  3  inches  diameter,  of  sufficient  length  U 
pass  through  the  gate  and  stand  6  inches  over  the  coping  of  the  pier.  It  is  to  be  keyed 
into  the  plates  on  the  gate  and  secured  to  the  masonry  with  suitable  iron  brackets,  tha 
upper  end  of  it  to  be  made  square,  on  which  a  movable  handle  is  to  be  fitted,  and  ii 
furiher  to  be  connected  with  racks  on  the  pier  made  so  as  to  secure  tho  gate  in  the 
position  required. 

All  the  wrought  iron  used  in  connection  with  the  gates  must  be  of  the  best  and 
toughest  kind  of  refined  English  or  Canadian  iron  ;  the  castings  must  also  be  of  the  best 
quality  ;  and  both  the  wrought  and  cast  iron  w^ork  must  be  prepared  and  fitted  up  in  tbo 
best  manner,  by  turning,  filing  or  otherwise  as  may  be  required  to  ensure  the  descriptioa 
of  work  contemplated  in  the  plans  and  foregoing  specification. 

The  iron  work  must  be  heated  to  such  a  temperature  as  may  be  required,  and  receive 
a  bath  of  coal  tar  or  linseed  oil  before  being  put  in  the  work. 

The  timber  must  also  be  of  the  best  quality,  sound,  straight-grained,  free  from  8a|i» 
shakes,  unsound  knots  and  other  defects,  and  the  work  executed  in  a  substantial,  satisfac- 
torv  and  woikmanlike  manner. 

All  the  wood-work  must  be  put  together  with  white  lead  and  oil,  which  must  be  used 
freely  in  every  joint  and  dowel   between  the  bars,   between  the  bindera  and  bars,  at  all 
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mortises  and  tenons  and  at  every  place  whe*^.  two  suiiaces  of  wood  or  of  wood  and  irom 
come  in  contact. 

The  removal  of  the  masonry  of  the  guard  lock  at  Port  Robinson  is  to  l>e  tendered  for 
by  the  cabic  yard,  which  must  include  hauling  and  depositing  the  material  where  directed 
within  a  distance  of  700  feet. 

The  removal  of  the  guide  piles,  waling  and  other  timbers  at  ends  and  sides  of  ihe 
lock,  the  present  swing  bridge  and  its  abutments,  the  old  lock  gates,  mitre  sill  and  the 
foundation  timbers,  etc.,  of  the  lock  are  all  to  be  embraced  in  one  bulk  sum,  which  must 
include  the  entire  removal  of  all  timber  and  iron  work  connected  with  the  old  <;uard  and 
swing  bridge,  hauling  and  placing  them  where  pointed  out  within  a  distance  of  700  feet, 
where  all  the  materials,  timber,  iron,  and  stone  are  to  remain  the  property  of  the  Depart- 
ment of  Public  Works. 

It  is  to  be  clearly  and  distinctly  understood  that  the  whole  of  the  work  to  be  done 
for  the  deepening  and  enlarging  of  the  canal  on  the  section  above  mentioned  will  be 
measured,  computed  and  paid  for  in  the  "solid."  For  this  purpose,  before  the  works  are 
commenced,  levels  will  be  taken  of  all  that  portion  of  the  ground  to  be  removed  over  the 
water  surface,  and  accurate  soundings  made  (with  reference  to  fixed  and  pern»anent  bench, 
marks)  at  short  distances  apart  along  the  whole  length  and  breadth  of  the  work.  A. 
duplicate  copy  of  the  cross  sections  made  from  these  levels  and  soundings  is  to  remain  oa 
record  in  the  office  of  the  Department  of  Public  Works,  another  in  thcj  office  of  the 
Resident  Engineer,  and  from  them,  together  with  levels  and  soundings  taken  after  the 
whole  shall  have  been  completed,  will  be  computed  the  quantities  of  excavation  and  work 
done  for  which  payment  will  be  made. 

The  bulk  sum  tendered  for  unwatering  the  works  must  embrace  the  cost  of 
constructing  all  coffer  dams  required  to  keep  out  the  water  and  to  guard  Against  leakage, 
springs  or  surface  drainage,  together  with  the  expense  of  pumping,  baling,  i^moving  ice 
and  snow,  and  every  contingency  directly  or  indirectly  connected  with  unwatering  the 
foundation  or  any  other  portions  of  the  works  during  the  progress  of  the  o^ierations  and 
up  to  the  full  completion  of  the  whole  undertaking,  and  the  satisfactory  removal  of  all 
coffer  dams  and  other  temporary  structures  at  or  before  the  usual  time  of  opening  spring 
navigation. 

Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangement  and  general  mode  of  construction,  but  detailed 
^working  drawings,  arranged,  modified  and  adapted  to  the  locality  and  all  such  parts  of 
the  structures  as  may  be  required  will  be  furnished  as  the  works  proceed. 

Materials,  Service  Ground,  Ac. — The  Contractor  must  provide,  at  his  own  cost 

and  expense,  all  the  service  ground  that  may 
be  required  for  temporary  roads  or  for  the  placing  or  ])reparing  of  materials  beyond  the 
land  that  may  be  acquired  for  canal  purposes  by  the  Department  of  Public  Work?.  He 
must  also  provide,  furnish  and  deliver,  at  his  own  cost,  all  necessary  materials,  and 
proeure  all  plant,  tools,  implements,  derricks,  machinery  and  labor,  and  everything 
necessary  for  the  satisfactory  execution  and  completion  of  the  work  as  contemplated  in 
this  specification. 

All  the  materials  must  be  of  the  be.st  class  of  their  respective  kinds,  and  tha  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship,  and  every  contingency  connected  with  the  due  prosecution  uf  the 
work  as  herein  described  and  the  instructions  of  the  engineer  in  charge. 

The  operations  must  be  conducted  in  such  a  manner  as  not  to  interrupt  or  impede 
the  passage  of  vessels,  or  in  any  way  injuriously  interfere  with  the  navigation,   and 
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subject  to  the  canal  regulations  now  in  force  or  such  others  as  may  be  adopted  and 
sanctioned  by  His  Excellency  the  Governor  General  in  Council. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  fiims — except  there  are  attached  the   actual  signatures,  the: 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  s^me. 

For  the  due  fulfilment  of  the  contract  satisfactory  security  will  be  required  on  real 
estate,  or  by  a  deposit  of  money,  public  or  municipal  securities  or  bank  stocks,  to  an 
amount  oifive  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completioa  of 
the  v/ork. 

To  each  tender  must  be  attached  the  actual  signatun^a  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
these  conditions  as  well  as  the  due  performance  of  the  works  embraced  in  the  contract 

The  woi'ks  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
''Tender*'  has  been  accepted  shall  have  entered  into  contract,  and^must  be  proceeded  with 
in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  thai  the  whole  of 
the  works  embraced  in  the  contract  can  be  fully  completed  on  or  before  the  1st  day  d 
April,  1877. 


Ottawa,  3rd  June,  1875. 


JOHN  PAGE, 
Cfiief  Engineer  of  Pvhlic  Worh. 


APPENDIX  No.  17. 


WELLAND    CANAL. 


QENERAL    SPECIFICATION  of  work  to  he  done  for  the  EiUarge- 
ment,  between  PORT  ROBINSON  and   WELLAND. 


This  part  of  the  line  embraces  Sections  Nos.  24,  25  and  26,  each  about  one  mile  in 
length,  upon  which  the  work  to  V>e  done  consisbi  in  widening  and  decp3ning  the  channel, 
forming  towing-path,  ditcheS;  off-take  drains,  roads,  etc.  On  Section  No.  25,  the  abut- 
XDonta,  fenders,  etc.,  connected  with  two  swing-briilges  are  to  be  removed,  and  the  piers, 
abutments,  etc.,  for  one  swing-bridge,  or  {irobabiy  those  for  two,  are  to  be  built. 

The  canal  is  to  be  made  100  feet  wide  at  bottom  when  sunk  to  an  uniform  depth  of 
2|  feet  below  the  top  of  the  initre  sill  of  Port  Colborne  Lock.  The  side  slopes  through- 
out are  to  be  made  two  horizontal  to  one  vertical. 

To  make  the  channel  of  these  dimenftions  the  increased  width  must  be  taken  off  at 
such  places,  on  either  side  or  on  both  sides,  as  may  be  directed,  and  the  bottom  of  the 
existing  channel  must  also  be  sunk  from  2  feet  9  inches  to  3  feet  throughout. 

The  material  excavated  can  generally  be  placed  on  the  same  side  of  the  canal  as  that 
on  which  the  widening  is  done,  or  at  some  other  place  within  the  limits  of  the  respective 
sections,  but  it  is  not  to  be  deposited  at  any  place  within  a  distance  of  one  hundred  and 
fifty  feet  from  the  centre  line  of  the  canal. 

Contractors  should  bear  in  mind  that  thf^  spoil  ground  will  not  be  continuous,  but 
at  detached  places,  and  may  be  at  or  near  the  ends  of  the  section.  They  should  also  keep 
in  view  the  fact  that  none  of  the  excavation  can  be  deposited  outsid')  of  the  east  bank, 
for  a  distance  of  two-thirds  of  a  mile  from  the  upper  end  of  Section  2G. 

On  Sections  24  and  25  the  canal  will  generally  be  widened  on  the  east 
ride,  and  for  about  one-fourth  of  a  mile  at  tho  lower  end  of  Section  26,  the 
increased  width  will  be  taken  off  both  sides,  tlience  upward  it  will  be  taken  off  the  west 
ride. 

The  side  lines  of  the  channel  will  generally  correspond  with  those  indicated  on  the 
pUns  exhibited,  but  the  Department  of  Public  Works  reserves  to  itself" the  right  of 
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changing  the  whole  or  any  part  of  the  line  to  such  an  extent  aa  will  adroit  of  t^idening 
the  channel  wholly  on  either  one  side  or  the  other,  or  of  increasing  the  width  on  both 
sides  as  may  be  subsequently  determined.  These  changes,  it  is  to  be  clearly  and  distinotlj 
understood,  may  be  made  either  before  the  works  are  commenced  or  during  their  pro- 
gress wichout  giving  cause  for  any  increase  or  diminution  of  the  prices  tendered  for  the 
respective  items  of  work. 

Contractors  have  an  opportunity  of  examining,  on  the  banks,  the  nature  of  the 
material  that  has  been  taken  out  of  the  bottom  of  the  present  canal  on  the  diflerent 
sections ;  still  it  may  be  stated  for  their  information  that  it  is  generally  of  a  hard  nature, 
especially  in  the  vicinity  of  Burgar  Bridge,  and  at  the  south  end  of  Section  24, 
as  well  as  at  several  places  on  Section  26. 

Attention  is  drawn  to  this  important  matter  at  this  time  so  that  contractors  mtj 
look  into  it  carefully  and,  with  a  knowledge  ot  the  facts,  be  enabled  to  determine  for 
themselves  the  value  of  the  work  to  be  done. 

At  the  north  end  or  other  places  on  Section  24,  or  wherever  there  is  shoal 
water  that  can  be  tendered  available  for  spoiling  ground,  arrangements  must  be  made  for 
forming  a  bank  at  the  time  of  low  water,  in  a  i)osition  such  as  will  admit  of  safely  placing 
the  soft  material  in  rear  of  it. 

To  effect  this  object,  the  contractor  must  be  prepared  to  urge  on  all  such  parts  of 
the  works  between  the  middle  of  July  and  the  early  part  of  September,  when  the  water 
in  the  canal  is  generally  low  ;  and  to  insure  its  efficiency,  he  must  remove  the  soft  mateiial 
for  such  a  depth  as  may  be  rjequired  ;  also  to  form  the  seat  with  a  descent  of  one  foot  or 
more  outward  fix)m  the  canal. 

These  parts  of  the  banks  must  be  made  of  such  a  width  as  may  be  directed,  and,  if 
possible,  be  formed  of  dry  material,  hauled  on  to  the  place  in  carts  or  waggons. 

Towing  Path. — All  the  works  connected  with  the  widening  and  deej)ening  on  the 

didei*ent  sections  must  be  carried  on  in  such  a  manner  that  tba 
present  towing  path  shall  not  be  interrupted,  or  any  part  of  it  interfered  with  during  the 
season  of  navigation,  unless  a  new  and  convenient  line  be  formed  at  that  place  or  other 
approved  arrangements  be  made  by  the  contractor  (at  his  own  cost  and  expense)  to  enable 
the  towing  service  along  that  part  of  the  canal  to  be  satisfactorily  performed. 

On  both  sides  of  the  channel  the  towing  path  is  to  be  continuous.     Where  neoeasafy, 
,it  will  be  made  up  of  material  from  the  excavation  after  the  seat  of  the  bank  has  been 
formed  as  pi*evious]y  described,  and  where  the  water  is  deep  the  seat  must  be  prepared 
by  dredging  if  so  directed. 

At  all  places  where  formed  in  cutting,  the  front  edge  will  be  99  feet  from  the  centre 
line  at  24^  feet  above  the  bottom  of  the  canal,  or  22  feet  over  che  present  mitre  sill  of 
Port  Col  borne  Ix)ck. 

They  (the  towing  paths)  will  invariably  be  made  16  feet  wide  on  top   and  have  aa 
inclination  of  about  twelve  inches  outward  to  a  ditch  at  the  rear  or  toe  of  the  adjoining  I 
•  banks. 

The  ditch  to  be  generally  3  feet  wiue  at  top,  and  the  bottom  have  such  an  inclinatioa 
as  will  carry  the  surface  water  freely  to  off-take  drains  formed  at  such  places  as  circum- 
stances may  require. 

At  all  places  where  the  natural  ground  is  below  the  level  required  for  the  towing- 
path  or  banks  adjoining  the  canal  the  suiiace  must  be  removed  for  such  a  depth  as  may 
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foe  directed,  and  all  stumps,  roots  and  logs  cut  and  cleared  awaj  for  the  entire  space  to 
be  occupied  by  the  banks. 

Spozl  Banks. — All  standing  trees  must  be  cut  down,  logs  and  brushwood  removed 

(or  burnt)  from  the  place  to  be  occupied  by  spoil  banks,  care  being 
taken  in  all  cases  to  guard  against  damaging  or  interfering  with  the  adjoining  property. 

They  are  in  no  case  to  be  formed  on  ground  where  the  surface  inclines  toward  the 
canal  unless  level  benches  are  first  cut  for  a  foundation.  The  new  material  must  be  kept 
back  at  least  ten  feet  from  the  top  edge  of  the  bank  slope,  and  is  not  to  be  raised  more 
thaii  10  feet  above  the  level  of  the  towing  path  within  a  distance  of  160  feet  from  the 
cenire  line  of  the  channel.  Beyond  the  distance  stated  the  height  may  be  increased 
afler  suitable  di^ins  and  other  provisions  are  made  to  carry  the  surface  water  to  the  back 
ditches. 

The  banks  must,  as  nearly  as  circumstances  will  admit,  be  made  of  an  uniform  height 
and  invariably  have  a  declivity  outwards  of  at  least  one  in  twenty,  and  throughout  be  of 
a  regular  width. 

Back   Ditches — to  carry  off  the  surface  water  and  such  other  natural  drainage  at 

it  may  be  necessary  to  provide  for  are  to  be  formed  at  the  places 
and  of  the  dimensions  required,  care  being  taken  that  %he  old  ditches  are  not  interfered 
with  or  the  drainage  in  any  way  interrupted  before  the  new  ditches  are  fully  available. 

For  any  damages  that  may  aiise  from  this  cause,  whether  the  result  of  inattention 
or  otherwise  on  the  part  of  the  contractor,  he  will  be  held  strictly  and  legally  liable  to 
the  owners  of  the  adjoining  property. 

To  form  an  otitlet  for  the  ditches  and  for  the  water  which  collects  in  low  places  on 
the  west  side  s.  f  the  canal,  wells  are  to  be  sunk  in  connection  with  the  ditches,  from 
which  off-take  drains  or  culverts  are  to  be  made  with  such  inclinations  as  wiJ  discharge 
the  water  freely  into  the  canal  two  feet  or  more  below  the  assumed  level  of  Lake  Erie. 

These  wells  will  be  from  2  to  3  feet  square,  and  the  culverts  from  them  are  to  be 
from  15  to  24  inches  square.  They  are  to  be  built  of  rubble  masonry  laid  in  cement 
mortar,  but  the  bottoms  of  both  wells  and  culverts  are  to  be  of  flat  stones  of  a  size  to 
reach  across  the  respective  openings  and  pass  at  least  6  inches  under  the  walls  on  both 
sides;  the  covering  of  the  culveri  must  also  be  of  flat  stones  of  a  length  which  will 
bear  at  least  6  inches  on  the  side  walls.  The  wells  and  channels  from  them  may, 
however,  be  formed  of  timber  and  plank  and  a  bridge  be  made  over  the  outlet  if  so 
directed.  In  either  case  the  excavation  and  work  connected  with  the  water-courses 
mmi  be  done  by  the  contractor  at  the  rates  stated  in  the  tender. 

When  conducting  the  works  connected  with  the  enlargement  and  deepening  of  the 
channel,  as  well  as  in  placing  the  material  in  the  spoil  banks,  the  contractor  must  be 
guided  strictly  by  the  lines  marked  out  by  the  oflScer  in  charge. 

He  must  also  take  great  care  not  to  cut  into  the  inside  slopes  nor  do  anything  at 
all  likely  to  have  a  tendency  to  impair  the  stability  ot*  the  banks. 

The  bottom  of  the  present  channel  when  deepened,  as  well  as  that  of  the  new  work, 
must  be  matle  as  level  and  uniform  as  possible,  so  as  to  ensure  throughout  the  full  width 
And  depth  contemplated. 

Over  water  surface  the  slopes  must  be  trimmed  to  the  angles  before  mentioned  and 
be  niadt?  to  correspond  with  the  lines  markecl  out  on  the  ground,  and  a«jroeabIy  to  th*j 
^instructions  of  the  oflictr  iu  charge. 
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It  is  to  be  clearly  and  distinctly  understood  that  the  whole  oi  the  work  to  be  dour 
for  the  deepening  and  enlarging  of  the  canal  on  the  sections  above  mentioned  will  be 
measured,  computed  and  paid  for  in  the  "solid."  For  this  purpose,  before  the  works  are 
commenced,  levels  will  be  taken  of  all  that  portion  of  the  ground  to  be' removed  over  the 
water  surface,  and  accurate  soundings  made,  (with  reference  to  fixed  and  permanent  bench 
marks)  at  short  distances  apart,  along  the  whole  length  and  breadth  of  the  work.  A 
duplicate  copy  of  the  cross  sections  made  from  these  levels  and  soundings  is  to  remain  on 
record  in  the  office  of  the  Department  of  Public  Works,  another  in  the  office  of  the 
Resident  Engineer,  and  from  them,  together  with  levels  and  soundings  taken  after  iht 
whole  shall  have  been  completed,  will  be  computed  the  quantities  of  excavation  and 
work  done,  tor  which  payment  will  be  made. 

Section  No.  25,  as  previously  stated,  embraces  the  i-emoval  of  the  abutments,  piles, 
fenders,  etc.,  of  two  swing  bridges,  and  also  the  bridges  themselves,  the  works  connected 
with  which  are  to  be  proceeded  with  at  the  time  and  in  the  manner  directed. 

At  the  lower  place  represented  on  the  general  plan  (Quaker  Bridge)  the  abutments 
and  piers  for  a  new  structure  are  to  be  of  masonry,  laid  in  hydraulic  cement  mortar, 
built  chiefly  of  the  form,  dimensions  and  in  the  manner  herein  described  or  that  may  be 
subsequently  required. 

The  centre  and  rest  piers  ot  the  bridge  are  to  be  parallel  to  the  centre  line  of  the 
oanal,  the  former  IG  feet  square  and  the  latter  16  feet  in  width  and  11  feet  thickness  at 
bottom.  An  arched  culvert  6  feet  wi^e  and  8  feet  in  height  will  be  made  through  the 
centre  of  each  pier  on  a  line  ranging  with  the  canal.  They  are  to  be  built  on  t 
foundation  of  timber  and  phink,  the  top  of  which  must  be  at  least  5  feet  below  the 
present  mitre-sill  of  Port  Colborne  Lock.  On  the  lower  course  of  the  masonry,  on  all 
four  sides  of  the  centre  pier,  there  will  be  an  offaet  of  about  6  inches,  thence  the  sides 
are  to  he  carried  up  vertical.  The  rest  piers  at  both  ends  of  the  bridge  are  to  have  a 
batter  on  all  sides  of  one  in  twenty-four. 

The  arch  stones  of  the  culverts  are  to  be  21  inches  deep,  and  dressed  to  radiate 
truly  for  their  full  d^pth  and  made  to  lay  throughout  to  joints  of  one-fourth  (^*)  of  an 
inch.  The  bottom  of  the  arch  or  water-way  to  be  of  dressed  and  properly-jointed  stones 
of  a  size  that  two  of  them  will  make  up  the  width  of  the  opening  and  at  each  end  pa^ 
15  inches  under  the  wall,  the  second  course  to  project  1  foot  into  the  opening  and  the 
third  course  6  inches. 

The  face  stones  of  the  piers  to  be  2  and  3  feet  depth  of  bed  in  the  alternate  courses^ 
with  headers  in  every  course  4  J  feet  long,  placed  not  more  than  9  feet  apart  from  centre 
to  centre.  The  beds  and  ends  of  the  stones  are  to  be  kept  full  and  dressed  so  as  to  lay 
to  joints  one-fourth  (^)  of  an  inch  and  have  the  face  in  all  causes  picked  or  scabbled  to  a 
fair  surface  ;  this  is  understood  to  be  applicable  to  all  the  four  sides  of  each  of  the  centre 
as  well  «'\s  the  guide  piers. 

The  heart  of  the  wall  in  each  case  to  be  made  np  with  flat-bedded  stones  not  less 
than  4  feet  area  of  bed  and  of  the  full  height  of  the  face  stone  ;  tlieir  beds  nnd  joints 
must  be  scabbled  or  picked,  if  necessary,  so  that  when  laid  the  horizontal  joints  shall 
not  exceed  five-eighths  (|)  of  an  inch,  and  tlie  vertical  joints  not  he  more  than  1^  inches. 

The  piers  for  the  seat  of  the  bridge  are  to  be  21  feet  long,  10  feet  wide  at  bottom, 
and  laid  on  a  foundation  of  timber  and  plank  at  a  like  deptli  as  stated  for  the  other 
jiiers. 

At  3  feet  over  bottom,  on  the  channel  side,  an  offset  of  6  inches  will  bb  made  in  the 
wall,  over  which  the  face  and  also  the  two  ends  will  be  carried  up  plumb,  and  the  aide 
next  the  abutment,  from  the  foundation  upw<iixl,  will  have  a  Wtter  ot  one  in  twelvci 
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The  abutments  are  to  bo  20  feet  or  more  distant  from  the  bridge  piers,  and  the 
foundation  of  them  laid  at  5  feet  over  canal  bottom  or  at  such  other  level,  either  above 
-or  below  that  point,  as  circumstttnces  may  requite.  They  are  to  be  7^  feet  or  more  in 
thickness,  carried  up  to  a  batter  of  one  in  twelve  on  the  fiice  to  water  line  and  mad» 
plumb  in  the  rear  to  within  4  feet  of  top,  thence  the  wall  will  diminish  to  the  rear  line 
of  the  coping,  which  will  be  3  feet  in  width.  The  face  work  to  be  similar  to  that 
described  for  the  piers,  and  the  backing  of  large-sized,  well-shaped  stone,  laid  level  in 
full  mortar  and  properly  bonded  throughout  the  wall. 

• 

The  centre  piers,  piers  for  seat  and  rest  of  bridges,  as  well  as  the  abutments,  must 
sll  be  built  of  an  approved  class  of  stone,  fieefrom  drys,  seams  and  other  defects,  laid  in 
faydraalic  cement  mortar,  be  properly  bonded  throughout  and  have  all  the  vertical  joints 
well  grouted  as  the  work  proceeds. 

Coping  stones  on  all  the  piers  to  be  at  least  15  inches  in  depth,  of  a  size  that  two 
stones  will  make  up  the  width  of  tha  piers  for  the  seats  and  rests  of  the  bridges  and 
break  joints  properly  with  the  adjoining  stones.  Those  on  the  centre  pier  must  be  from 
4  to  6  feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  tha 
track  for  the  rollers  of  the  turntable.  They  must  be  full  bedded  thi<oughout  and 
dressed  so  as  to  lay  to  joints  not  exceeding  one-fourth  of  an  inch,  and  the  top  side  must 
have  a  fair  surface,  neatly  boucharded,  and,  where  required,  the  outer  top  arrises  are  to 
be  rounded  off. 

The  pivot-stone  to  be  not  less  than  6  feet  square  and  2  feet  depth  of  bed  ;  the  B^iaca 
between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  of  the  same 
thickness  as  the  latter,  properly  dressad  and  jointed  to  the  width  and  be  at  least  3^  feet 
in  length. 

In  the  centre  of  the  rest  piers,  one  of  the  coping  stones,  for  a  width  of  4  feet,  is  to 
he  twenty-four  inches  in  depth  and  checked  to  the  curve  of  the  toe  of  the  bridge.  This 
stone,  iu  each  case,  must  be  secured  with  fox-wedged  bolts  1^  inches  diameter  let  into 
the  masonry  underneath. 

The  coping  on  the  piers  for  the  seat  and  the  abutments  of  the  road  bridge  will  be 
10  inches  in  thickness  at  the  centre  of  the  road,  curved  on  top  so  as  to  be  8  inches  at 
the  sides,  placed  so  as  to  form  a  recess  for  fixed  girders  and  the  toe  of  tho  swing. 

At  all  four  comers  of  the  bndge,  parapet  piers  are  to  be  built  4^  feet  square  at  base, 
diminishing  upward,  one  of  which  at  each  end  of  the  bridge  must  be  recessed  and 
hoUowed  out  to  receive  machinery. 

The  wings  of  the  abutments  are  also  to  be  carried  up  to  the  same  height  as  th« 
parapet  piers,  and  finished  with  coping,  as  indicated  on  the  plans. 

The  walls  above  and  below  the  abutments,  for  a  distance  of  40  feet  or  more,  are  to 
be  of  masonry,  arranged  to  wind  gradually  round  to  meet  the  lino  of  the  slope  on  the 
respective  sides.  The  foundation  timbers  to  be  of  pine,  laid  level,  and  must  have  an 
uniTorui  bearing  throughout  their  entire  length.  Those  under  the  centre  and  rest  piers 
are  to  be  laid  transvei-sely  to  the  canal,  one  foot  apart ;  and,  for  the  other  piers  and  abut- 
ments, they  are  to  be  laid  either  longitudinally  or  trans vei*sely,  as  may  be  required. 

In  all  cases  the  spaces  between  them  must  be  filled  with  a  good  description  of  puddle 
or  concrete,  as  may  be  directed.  ' 

Tho  covering  ])lank  to  bo  of  pine,  thi^ee  inches  thick,  and  must  be  fastened  to  the 
timbers  with  l^-inch  white  oak  treenails  8  inches  long. 
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Sheet  Files — of  4-inch  pine  plank  are  to  be  put  in  or  driven  on  all  sides  of  the  pien 
if  the  officer  in  charge  considers  it  necessary. 

Fenders — are  to  be  constructed  on  both  sides  of  the  water-ways,  extending  for  some 
distance  above  and  below  the  bridge,  as  represented  on  general  plan.  Tber 
are  to  be  formed  by  means  of  piles,  caps,  diagonal  braces  and  wale  pieces,  all  of  white  oak 
timber;  the  piles  to  be  nob  less  than  12  inches  diameter  at  the  small  end,  driven  from 
6  to  10  feet  into  the  bottom,  three  in  a  group,  at  about  12  feet  from  centre  to  centre,  and 
one  at  the  intersection  of  the  diagonal  braces.  The  caps  to  be  formed  of  two  pieces, 
each  6  X  10  inches,  arranged  about  8  inches  apart,  and  checked  obliquely  to  receive* 
dovetail  formed  on  the  heads  of  the  piles,  to  each  of  which  they  will  be  secured  with 
wrought  iron  screw-bolts  seven-eighths  (J)  of  an  inch  diameter,  having  upset  heads  and 
cast  iron  bevel  washers  let  flush  into  the  outside  cap-pieces. 

Immediately  under  the  caps  the  ci-oss-ties  will  connect  with  a  dovetail  the  outer  piles, 
and  be  further  secured  by  a  thorough  screw-bolt  of  seven-eighths  (f )  of  an  inch  diameter. 
The  cross-ties  to  bear  on  the  inside  piles,  and  the  ends  extend  to  the  outer  side  of  the 
front  cap-pieces,  and  under  them  a  waling  timber  of  white  oak  8x10  inches  Li  to  be 
fastened  to  the  same  pile  with  a  screw-bolt,  l^inch  round  iron,  with  upset  heads  and 
washers  sunk  flush  as  described  for  the  cap-pieces.  Where  the  wale  pieces  are  scarfed, 
they  must  be  secured  to  the  outer  piles  also  with  screw-bolts  seven-eighths  of  an  inch 
diameter,  with  heads,  nuts,  etc.,  as  stated  for  the  others.  At  7  feet  below  the  top  of  ike 
cap-pieces  another  range  of  waling  8x10  inches  is  to  he  put  on  and  fastened  througb- 
out  with  bolts,  in  like  manner  as  for  the  upper  tier. 

Diagonal  braces  10x12  inches  are  to  be  framed  on  to  the  ends  of  the  cross-ties, 
half  checked  in  and  on  to  each  other  where  they  intersect,  and  be  secured  to  the  top  of 
the  centre  pile  with  a  rag  bolt  20  inches  long  and  1^  inches  diameter.  At  the  toe  these 
braces  are  to  be  secured  to  each  other  by  means  of  a  screw-bolt  one  inch  diameter  pass- 
ing through  them  and  the  cross-ties,  bevel  washers  suit^  to  the  angle  being  used. 

The  anchor  timbers  to  be  dovetailed  between  the  pQes  in  like  maf^ner  as  stated  for 
the  cross-ties,  and  let  into  the  bank  for  such  a  distance  as  may  be  required,  where  thev 
will  be  fastened  to  a  cross  timber. 

For  the  protection  of  the  bridge  and  piers,  a  cluster  of  ten  or  more  piles  will  be 
driven  in  the  centre  of  the  canal,  at  a  suitable  distance  above  and  below  the  range  of  the 
bridge  when  open;  they  are  to  be  connected  by  means  of  thorough  bolts,  straps,  eta.  and 
stand  fully  one  foot  over  the  cap-pieces. 

In  case  that  piles  cannot  be  driven  sufficiently  into  the  bottom  to  form  the  necessary 
foundation  for  the  bridge,  framed  bents  of  white  oak  timber  12x12  inches  may  be  used 
for  thal^  purpose.  To  enable  the  latter  plan  to  be  carried  out,  a  trench  must  be  cut  3  feet 
below  canal  bottom  for  the  reception  of  sills,  into  which  the  posts  of  the  bents  are  to  be 
securely  fastened. 

m 

At  bottom  of  canal  and  about  10  feet  over  it,  the  posts  are  to  be  connected  with 
hoi  izontal  ties,  and,  both  longitudinally  and  transversely,  ranges  of  diagonal  braces  are  to 
b«  framed  vertically  in  between  them  and  well  secured  with  straps  and  bolts. 

At  top  the  posts  are  to  be  connected  with  caps,  ties  and  wale  pieces,  framed,  bolted 
and  secured  as  previously  described. 

If  considered  necessary,  the  bearings  for  the  fenders  are  to  be  of  crib  woric,  throagh 
the  middle  of  which  a  water-way  must  be  formed  loogitv^iinally.     The  cribs  to  be  made 


gfpiiwltmber— face  And  end  timbnrs  II  X  11  inches  and  ties  10  x  11  inchi 
to  b«  laiJ  1|  inches  a|iart,  dovetailed  at  the  corntn-s,  and  the  ties  are  to 
between  the  face  timbers  and  Becured  witli  rag-bolta. 

The  water-way  through  each  ia  to  be  formed  by  means  of  longitiiilini 
oonoected  to  the  face  tim>>era  with  nhort  tie»,  and  huve  Huch  lioor  and  cov< 
placed  at  suitable  heights  as  may  be  required. 

All  the  interior  spaces  in  the  criha,  except  those  for  the  wotir  way,  to 
a  good  class  of  small-sized  stone  ballast. 

CoNCKETE, — where  \ised,  must   consist   of  an   appi-oved   quality  of  sto 
cubes  of  IJ  inches,  thoroughly  mixed  with  fitish  hydraulic 
clean,  sharp  sand  in  such  projiortions  as  may  be  required. 

Mortar. — The  whole  masonry  of  the  bridge  piera  must  be  laid  in  m 
the  best  hydraulic  cement,  loixed  with  clean,  large-grained 
genenlly  in  the  proportion  of  two  of  aaud  to  one  of  cement,  or  such  otiier  | 
My  be  directed. 

The  cement  piust  be  of  approved  quality,  fresh  from  the  nmnufacto 
vnd,  must  be  piotected  from  the  influence  of  .the  weather  in  snitiiUe  build 
by  the  contractor.  Hortar  to  be  made  only  in  such  quantities  as  required  I 
ute,  and  it  must  be  prepared  under  the  directions  and  to  the  satisfaction  of 
chMga. 

Groat  shall  be  made  either  by  adding  a  Sufficient  quantity  of  wat«r  to  ' 
rich  Diortar,  or  by  using  about  one  and  a  half  { 1  J)  of  clean,  sharp  sand  to  o 
ud  adding  as  much  water  as  may  be  requirecl  to  make  the  whole  run 
proprriy  mixed. 

■  otherwise,   if  coiisidon'd   neceiu 


Whtoi  the  works  are  in  pit^ress,  the  walls  must  be  kept  free  fi-oni 
nuterials,  and  both  the  face  stones  and  bncking  must  be  well  washed  if  cla; 


Obdkb  or  BoiLUiNG. — The  walls  are  to  be  carried  np  in  such 

mora  than  two  unfinished  courses  at  one  time,  si 
*iU  shall  not  be  carried  up  more  than  one  oourse  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occnp 
before  the;  are  bronght  on  to  the  wklls,  and  all  the  vertical  joints  of  one  co 
ptvperly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  fur  handling  and  la' 
Binst  be  provided  by  the  contractor,  and  every  precaution  adopted  to  ; 
disturbing  the  stones  after  they  ara  laid. 

If  satisfactory  arrangemeata  can  be  made   with  those  directly  inter 
Bridge  will  not  be  rebuilt,  but  a  road  will  be  made  on  the  wset  side  of 
■ceommodate  the  public  travel   crossing  by  way  of  the  Quaker  Bridge, 
found  that  both  of  these  bridges  must  be  continued,  their  respective  piers  a 
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-will  be  similar,  and  the  contractor  must  be  prepared,  on  getting  six  months*  notioey  te 
construct  those  for  Burgar  Bridge  at  the  same  rates  and  prices  as  slated  in  the  tender  for 
Quaker  Bridge. 

The  preparations  of  materials  for  the  piers,  etc.,  of  a  new  swing  bridge  at  Burgar  Botd 
is,  however,  not  to  be  proceeded  with  until  atter  the  contractor  has  received  an  official 
notification  to  that  effect. 

In  either  case,  after  due  notice  has  been  given,  all  necessary  materials  must  be  pro- 
vided, delivei*ed  and  prepared  so  that  the  works  can  be  done  between  the  closing  of  naTi- 
gation  one  year  and  the  opening  of  it  the  following  spring  or  during  the  winter,  in  whick 
the  water  will  be  drawn  down  as  low  as  possible,  for  these  and  similar  purposes. 

For  about  110  feet  on  the  upper  and  lower  sides  of  where  the  bridge  is  to  be  builtt 
^he  excavation  required  to  be  done  for  the  widening  and  deepening,  preparing  foandationi 
of  piers,  etc.,  will  be  measured,  estimated  and  paid  for  as  bridge-pit  excavation. 

The  road  contemplated  to  be  formed  as  in  some  measure  a  substitute  for  Borgar 
Bridge,  will  be  in  the  rear  of  the  spoil  bank  on  the  west  side  of  the  canal  and  about  tvo- 
thirds  of  a  mile  long.  It  must  be  raised  where  necessary  with  material  from  the  eanal 
excavation,  or  cut  down  as  may  be  required  to  an  uniform  grade  longitudinally,  rounded 
transversely  in  a  satisfactory  manner,  have  ditches  cut  on  both  sides  of  such  dlmensioDS 
and  with  such  bottom  inclinations  as  may  be  required  for  efficient  drainage. 

Culverts  under  the  road  bed  are  to  be  made  to  connect  the  side  ditches  ;  when  of 
small  dimensions  they  are  to  be  formed  of  3-inch  pine  plank,  but  when  required  to  U 
more  than  12  inches  square,  they  are  to  be  of  stone,  the  bottom  and  covering  pieces  cif 
which  must  be  at  least  6  inches  longer  than  the  width  of  the  opening. 

From  the  culverts  off-take  drains  are  to  be  cut  to  the  back  ditches  of  the  canal  or 
to  the  wells  previously  described. 

The  new  portion  of  the  road,  as  to  grade,  drainage  and  in  all  other  respects,  miat 
be  at  least  equal  to  the  best  part  of  any  of  the  roads  with  which  it  connects. 

Any  road  diversion  that  is  found  to  be  necessary  on  Section  No.  26  must  also  be 
formed  in  like  manner  as  that  above  described. 

The  removal  of  the  abutments,  guide-piles,  down  to  four  feet  below  the  level  of  tis* 
present  mitre  sill  at  Port  Colbome  Lock,  also  the  waling  and  other  timbers  at  ends  and 
sides  of  each  of  the  present  bridges,  together  with  tliat  of  the  swing  portion  of  the  8t^l^ 
ture,  should  all  be  embraced  in  one  bulk  s^tm  for  each  place,  which  must  include  hauling 
and  placing  them  where  pom  ted  out  within  a  distance  of  700  feet  AH  the  materials, 
timber,  iron,  etc.,  are  to  remain  the  property  of  the  Department  of  Public  Woiks. 

The  bulk  sum  tendered  for  unwatering  the  pit  for  the  bridge  foundation  must 
•embrace  the  cost  of  constructing  all  coffer  dams  required  to  keep  out  the  water,  and  to 
guard  against  leakage,  springs  or  surface  drainage,  together  with  the  expense  of  pumping 
bailing,  removing  ice  and  snow  and  every  contingency  connected  with  unwatering  tho 
bridge  foundation  or  any  other  portions  of  the  works  during  the  progress  of  the  opera> 
tions,  and  the  satisfactory  removal  of  all  coffer  dams  and  other  temporary  structures  at 
or  before  the  usual  time  of  opening  spring  navigation. 

Detailed  Plans. — ^Tho  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangement  and  genei-al  mode  of  construction,  but  detailed  work- 
ing drawings,  arranged,  modified  and  adapted  to  the  locality  and  all  such  parts  of  tbo 
4»truoture8  as  may  be  required  will  be  furnished  as  the  works  proceed. 
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Materuls,  Service  Ground,  «kc. — The  contractor  must  provide,  at  his  own  cost  and 

ex])ense,  all  the  service  ground  that  may  be 
reriuired  for  temporary  roads  or  for  the  placing  or  preparing  of  materials,  beyond  the 
land  that  may  be  acquired  for  canal  purposes  by  the  Department  of  Public  Works.  He 
most  alM  provide,  furnish  and  deliver,  at  his  own  cost,  all  necessary  materials,  and  procure 
■ail  plant,  tools,  implements,  derricks,  machinery  and  labor^  and  everything  necessary  for 
the  satisfactory  execution  and  completion  of  the  work  as  contemplated  in  this  specifica- 
tion. 

All  the  materials  mu^t  be  of  the  best  class  of  their  respective  kinds,  and  the  prices 
tendered  for  the  sevei'al  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship  and  every  contingency  connected  with  the  due  prosecution  of  the 
work  as  herein  described  and  the  instructions  of  the  engineer  in  charge. 

The  operations  must  be  conducted  in  such  a  mannei  as  not  to  interrupt  or  iaipede 
the  passage  of  vessels  or  in  any  way  injuriously  interfere  with  the  navigation,  and 
subject  to  the  canal  regulations  now  in  force,  or  such  others  as  may  be  adopted  and 
Sanctioned  by  His  Excellency  the  Governor-General  in  Council. 

Tenders  will  not  l>e  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signature,  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  due  fulfilment  of  the  contract  satisfactory  security  will  be  required  on  real 
estate  or  by  a  deix>sit  of  money,  public  or  municipal  securities  or  bank  stocks,  to  an 
•amoant  of  jime  per  c$nt.  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  jmid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
penonB,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
^hese  conditions  as  well  as  the  due  performance  of  the  works  embraced  in  the  contract. 

The  works  are  to  be  commenced  immediately  aft,er  the  person  or  persons  whose 
''^ Tender"  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded 
▼ith  in  inch  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole 
•of  the  works  embraced  in  the  conti*act  can  be  fully  completed  on  or  before  the  1st  day  of 
^pril,  1877. 

JOHN  PAGE, 

Chi^  Engineer  of  Public  Works, 
•Ottawa,  17th  June,  1875, 
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APPENDIX  No.   18. 


WELLAND  CANAL 


SPECIFICATION  of  the  Work  to  he  done  on  SECTION  No,  TWENTY^ 

SEVEN  of  the  Enlargement. 


This  section  is  about  5,600  feet  in  length,  and  includes  the  principal  part  of 
enlargement  of  the  canal  within  tlie  lioundaries  of  the  Town  of  Welland,  the  constructic 
of  an  aqueduct  over  the  Chippawa  Eiver,  taking  down  the  grejiter  part  of  the  pi 
lift  lock  between  the  river  and  the  canal,  building  a  new^  lock,  removing  the  abutmenl 
of  ihe  present  road  bridge  which  connects  the  east  and  west  jiarts  of  the  Town  of  Welh 
constructing  piers  and  abutments  for    a    new    swing  bridge  farther  to  the  south 
opposite  what  is  called  Division  Street,  forming  a  conduit  on  the  east  side  of  the  oil 
to  carry  the  drainage  into  the  Chippawa  River  at  a  point  below  the   present  aqueduc 
and  such  other  works  as  are  herein  described  or  may  be  required  and  whigh  the  contract 
may  be  called  upon  to  execute  in  connection  with  the  contemplated  improvements. 

The  channel-way  is  to  be  enlarged  to  a  width  of  one  hundred  feet  at  bottom  wh( 
sunk  to  an  uniform  depth  of  two  feet  nine  inches  beJow  the  top  of  the  present  mitre 
of  the  lock  at  Port  Oolbome ;  and  the  foundations  of  all  permanent  structures,  such 
bridge  abutments  and  piers,  aqueduct,  etc.,  are  to  be  placed  sufficiently  low  for  a  dej 
of  15  feet  in  the  reach  at  assumed  low- water  level  of  Lake  Erie. 

The  approaches  at  both  ends  of  the  aqueduct  and  the  widtli  of  the  water-vaj^ 
where  requii-ed,  must  be  increased  to  such  dimensions  as  may  be  dii*ected  when  the  \«rc  ^ 
are  in  progress. 

The  new  aqueduct  will  be  placed  on  the  west  or  up-stream  side  of  the  exist! 
one  and  at  a  distance  cf  from  75  to  SO  feet  from  it 

The  channel-way  will  for  the  most  part  be  widened  on  the  west  side  and 
position  of  the  respective  structures  will  generally  correspond  with  the  lines  shown  is 
red  on  the  ge;ieral  plan  exhibited.  The  Department  of  Public  Works,  however,  reservei 
to  itself  the  right  of  changing  the  whole  or  any  part  of  the  line  to  such  an  extent  as  wiA 
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admit  of  widening  the  channel  wholly  on  either  one  side  or  the  other,  or  of  increasing 
the  width  on  both  sides,  as  may  be  subsequently  determined  ;  also  of  altetingthe  |>o8itioQ 
of  any  or  all  of  the  struotures  one  hundred  feet  or  more  either  to  the  right  or  left,  or  of 
placin^s;  any  one  or  all  of  them  five  hundred  feet  or  more  either  upward  or  downward 
from  the  ]ilace  indicated  on  the  general  plan  exhibited,  or  in  such  other  position  as  may 
be  considered  most  advantageous  for  the  purpose  contemplated. 

These  chang&s,  it  is  to  be  clearly  and  distinctly  undei'stood,  may  l>e  made  either 
before  the  operations  are  commenced  or  during  their  progress,  without  giving  cause  for 
any  increase  or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

The  principal  part  ot  the  excavation  for  the  widening  and  deepening  of  the  channel 
▼ill  be  clay,  but  part  of  it,  especially  toward  the  lower  end  of  the  section,  is  of  a  hard 
nature,  conbisting  ot  indurated  clay  and  gravel  stone  firmly  cemented  together. 

All  the  side  slopes  in  cuttings  as  well  as  those  of  the  banks  ai'e  to  be  made  two 
horizontal  to  one  vertical,  except  where  they  connect  with  walls  of  masonry,  when,  for 
Bnch  a  distance  as  may  be  required,  they  may  be  made  one-half  hor.'zontal  to  one  vertical 
or  to  any  other  angle  between  the  least  and  greatest  of  the>o  two  slopes  as  may  be 
directed. 

The  material  excavated  on  the  north  side  of  the  Chippawa  River  for  the  widening 
and  deepening  of  the  canal,  the  foundation  for  the  north  end  of  the  aqueduct  and 
approaches  to  it,  the  foundation  for  the  lock  and  approach  to  it,  or  at  legist  all  that  i)ortion 
<^it  in  each  case  that  can  be  done  by  manual  labor  in  the  usual  way,  must  be  hauled 
by  carts,  waggons  or  otherwise,  and  placed  in  sjwil  in  that  portion  of  the  old  or  original 
canal  on  the  north-west  side  of  the  river,  or  at  such  other  places  in  that  vicinity  as  may 
be  directed,  within  a  distance  of  1 ,000  feet  from  tlfe  place  where  tbo  material  has  btien 
removed,  except  what  is  required  for  embankment.  The  balance  of  the  excavation, 
whetlier  over  the  water  surface  or  under  it,  must  be  hauled,  transi)o:ted  and  disposed  of 
in  the  manner  subsequently  described,  at  such  places  on  either  the  east  or  west  bank  of 
the  canal  as  may  be  directed,  within  a  distance  of  two  miles  along  the  canal  either  to 
the  south  or  to  the  north  of  where  the  material  has  been  removed. 

The  contractor  must  find  the  means  to  transport,  handle,  elevate  and  deposit  the 
material  at  the  place  or  places  directed,  and  at  such  a  distance  back  from  the  eastern  or 
western  water  line  of  the  canal,  and  in  the  manner  herein  described  for  the  spoil  banks 
at  other  places. 

rt  is,  however,  to  be  distinctly  understooil  that,  if  the  material  is  required  to  be 
placed  on  the  east  side  of  the  canal,  the  arrangements  for  the  disposing  of  it  must  be 
anch  as  not  in  any  v/ay  or  shape  to  interfere  with  the  free  and  uuinteriupted  towage 
of  vessels. 

In  widening  and  deepening  that  part  of  the  channel  between  the  south  end  of  the 
aqueduct  and  the  south  end  of  the  section,  the  material  to  bd  removed,  as  well  as  that 
from  the  foundations  of  the  piere  and  abutments  of  the  road  bridge  and  southern  part  of 
the  aqueduct,  can  for  the  most  part  b:)  placed  along  the  west  side  of  the  channel,  ivartly 
in  the  original  canal,  which  is  to  be  filled  up  to  the  level  of  the  adjoiuing  gi'ound.  and  ^he 
balance  of  the  excavation  ])]aced  in  the  manner  and  at  such  a  distance  back  from  tho 
water  line  as  subsequently  described. 

Towino-Path. — The  works   throughout   must  bs   carried   on  in    such  a  manner 

that  the  present  towing-path  shall  not  be  in  any  way  inteiTupted 
or  any  part  of  it  interfered  with  during  the  season  of  navigation^  unless  a  new  and 
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convenient  trackway  be  formed  at  that  place,  or  other  approved  arrangements  be 
made  by  the  contractor,  at  his  own  cost  and  expense,  to  enable  the  towing  service  along 
that  part  of  the  canal  to  be  satisfactorily  performed.  It  is  to  be  continuous  on  botli 
sides  of  the  canal  except  oj^posite  the  entrance  to  the  lock  and  on  the  cast  side  at 
both  ends  of  the  new  aqueduct ;  where  formed  in  cutting  and  at  places  unconnectol 
with  structures,  its  front  edge  will  be  99  feet  from  the  centre  line,  at  24|  feet  above  the 
bottom  of  the  canal,  or  22  feet  over  the  present  mitre  sill  of  Port  Col  borne  Lock.  It  will 
for  the  most  part  be  made  15  feet  wide  on  top  and  have  an  inclination  of  about  12  inches 
outward  to  a  ditch  in  the  rear  or  at  the  toe  of  the  slope  of  the  adjoining  bank. 

The  ditch  to  be  at  least  3]^  feet  wide  on  top  and  the  bottom  to  have  such  an  indiitt- 
tion  as  will  carry  the  surface  water  freely  to  ofT-take  drains 'formed  at  such  places  ai 
circumstances  may  require. 

It  will  be  observed  from  the  nature  of  the  work  that  all  that  portion  of  it  under  ti« 
water  surface  connected  with  the  enlargement  and  deepening  of  the  prism  can  be  done  by 
machinery  during  the  summer  months,  provided  proper  precautions  are  taken  to  guard 
against  interfering  with  the  navigation.  Contractors  will  therefore  be  expected  asJ 
required  to  provide  the  necessary  equipment  for  that  purpose  and  be  fully  prei>ared  te 
excavate,  haul,  transport  and  elevate  the  material  in  such  a  manner  as  will  enable  it  to 
be  expeditiously  removed  and  deposited  at  the  places  above  mentioned,  unless  they  are 
able  to  show  to  the  full  satisfaction  of  the  Department  of  Public  Works  thak  they  are  ia 
a  position  to  execute  the  work  in  some  other  way  in  a  more  expeditious  manner  within 
the  time  agreed  upon  for  its  completion. 

If  any  of  the  adjoining  proprietors  are  desirous  of  having  their  land  raise!  to 
extent  that  would  render  it  an  object  for  spoil  ground,  the  contractor,  on  receiving  tki 
sanction  of  the  Department  of  Public  Works,  may  use  part  of  the  excavated  matraial  kt 
that  purpose.  • 

Spoil  Banks — are  in  no  case  to  l>e  formed  on  ground  where  the  surface  in< 

toward  the  canal  unless  level  benches  aie  first  cut  for  a  fotindat 
for  the  bank.     The  new  material  deposited  must  be  kept  back  at  *  least  ten  feet  from 
top  of  the  bank  slope  and  must  not  be   raised   more  than  ten  feet  above  the  level  of 
towing  path,  within  a  distance  of  85  feet  from  the  surface  water  line  of  the  canal  on 
side  on  which  the  spoil  bank  is  formed.     Beyond  the  distance  stated  the  height  may 
increased  after  suitable  drains  and  other  provisions  have  been  made  to  carry  the  si 
water  to  the  back  ditches. 

The  spoil  banks,  as  nearly  as  circumstances  will  admit,  must  be  made  of  an  unifonl 
height  and  invariably  have  a  declivity  outward  of  at  least  one  in  twenty,  and  througfaflii 
be  of  a  regular  width. 

Back  Ditches — to  carry  off  the  surface  water  and  such  other   natural  drainage  ij 

it  may  be  necessary  to  provide  for  are  to  be  formed  at  the  plafld 
and  of  the  dimensions  required,  cai^  being  taken  that  the  old  ditches  are  not  interreitl 
with  or  the  drainage  in  any  way  interrupted  before  the  new  ditches  are  fully  available. 

For  any  damages  that  may  arise  from  this  cause,  whether  the  result  of  inattentkj 
or  otherwise  on  the  part  of  the  contractor,  he  will  be  held  strictly  and  legally  liable  I 
the  owners  of  the  adjoining  property. 

To  form  an  outlet  for  the  new  ditches  or  present  water-courses,  other  than  1 
specially  referred  to,  wells  are  to  be  sunk  in  connection  with  them,  from  which  off- 
drains  or  culverts  are  to  be  made  with  such  inclinations  as  will  discharge  the  water  ~ 
into  the  canal  two  feet  or  more  below  the  assumed  level  of  Lake  Erie. 
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These  wells  will  be  from  two  to  three  feet  square,  and  the  culverts  from  them  are 
to  be  from  15  to  24  inches  square.  They  are  to  be  built  of  rubhlo  masonry  laid  in  cement 
mortar ;  but  the  bottoms  of  both  wells  and  culverts  are  to  be  of  flat  stones  of  a  size  to 
reach  across  the  respective  openings  and  pass  at  least  6  inches  under  the  walls  on  both 
sides ;  th«  covering  of  the  culverts  must  also  be  of  flat  stones  of  a  length  which  will  bear 
at  least  6  inches  on  the  side  walls.  The  weUs  and  channels  from  them  may,  however,  be 
formed  of  timber  and  plank,  and  a  bridge  be  made  over  the  outlet  if  so  directed.  In 
either  case  the  excavation  and  work  connected  with  the  water-courses  must  be  done  by 
the  contractor  at  the  rates  stated  in  the  tender. 

When  conducting  the  works  connected  with  the  widening  and  deepening  of  the 
channel,  as  well  as  in  placing  the  material  in  the  spoil  banks,  the  contractor  must  be 
guided  strictly  by  the  lines  marked  out  by  the  officer  in  charge. 

Ho  must  also  take  great  care  not  to  cut  into  the  inside  slopes,  nor  do  anything  at  all 
likely  to  have  a  tendency  to  impair  the  stability  of  the  banks. 

The  bottom  of  the  present  channel  when  deepened,  as  well  as  that  of  the  new  work, 
most  be  made  as  level  and  uniform  as  possible,  so  as  to  insure  throughout  the  full  width 
and  depth  contemplated. 

Over  water  surface  the  slopes  must  be  trimmed  to  the  angles  before  mentioned  and 
be  made  to  correspond  with  the  Hues  marked  out  on  the  ground,  and  agreeably  to  the 
instructions  of  the  officer  in  charge. 

Embakkments. — When  the  ground  on  which  a  bank  adjoining  the  canal  or  any  per- 

manent  structure  is  to  be  formed  w  below  the  water  level,  the  surface 
'  most  invariably  be  removed  for  such  a  depth  as  may  be  required  by  the  nature  of  the 
material  and  circumstances.  In  all  such  cases  the  entire  space  to  be  occupied  by  the 
hank  must  be  cleared  of  all  sodn,  turf,  muck,  loose  stones,  logs,  roots,  slabs,  saw-dust  and 
.all  kinds  of  rubbish  or  objectionable  matter  :  loose  earth  or  such  as  will  admit  of  water 
^rcolating  through  it,  must  also  be  removed  for  such  a  depth  as  the  officer  in  charge  may 
^consider  necessary  to  enable  a  proper  connection  with  the  bottom  to  be  formed. 

I       The  seats  of  all  Jbanks  must   be  made   nearly  level ;  but  where  tho  surface  of  the 

[gronnd  is  such  that  there  is  a  solid  bank  between  the  place  of  deposit  and  the  channel, 

^part  of  the  seat  may  have  an  inclination  outward,  provided  there  is  within  a  distance  of 

100  feet  a  bank  sufficiently  solid  to  prevent  the  lower  part  of  the  embankment  or  spoil 

from  moving.     This  must  bo  observed  on  all  parts  of  the  section,  but  more  especially 

L^hen  forming  banks  at  both  ends  of  the  new  aqueduct  and  other  places  in  that  vicinity, 

jtt  well  as  those  connected  with  the  new  lock,  or  at  any  place   where  a  bank  hjis  to  be 

formed  over  sloping  ground,  otherwise  the  seat  must  invariably  be  either  cut  down  so  as  to 

give  a  level  bearing  or  be  made  into  benches,  each  of  which  must  of  itself  pi-esent  a  hori- 

isontal  sutface  of  sufficient  width  to  admit  of  a  suitable  connection  being  made  and  so  as 

^to  guard  against  any  tendency  to  slide. 

For  preparing  tho  seats  of  banks  tho  material  removed  will  bo   measured  in  the 

**  solid,"  and  the  quantity  paid  for  at  the  same  rate  as  for  earth  excavation  on  that  part 

Lof  the  section  on  which  the  work  is  done  ;  this  rate  should  be  clearly  understood  to  include 

pthe  cost  of  handling  all  kinds  of  material  necessary  to  effect  the  object  and  the  removal  of 

the  same  to  such  places  within  the  limits  of  the  section  or  elsewhere  as  may  be  directed. 

When  forming  banks,  raising  or  widening  others,  or  forming  embankments  adjoining 

ghe  aqueduct  or  lock,  or  wheresoever  a  water-tight  bank  is  required^  the  material  must  be 

fnauled  on  to  the  respective  banks  in  carts  or  vjaggons  and  laid  on  in  layers  not  exceeding 

*w^  foot  in  depth  at  a  time,  and  if  the  work  is  done  at  a  dry  season  of  the  year  water 

oust  be  thrown  over  each  layer  to  assist  in  consolidating  the  material. 
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Fuddle  Beds, — where  necessary  to  be  made  in  any  of  the  banks,  must  be  earri«d  up 

at  the  same  time  the  banks  are  formed.  They  must  consist  of  th» 
best  description  of  material  for  that  purpose  that  can  be  ol)tained  in  tlie  vicinity,  laid  on 
in  layei-s  not  exceeding  S  inches  in  thickness,  each  of  which  must  be  watered,  properly 
cut  transversely  and  longitudinally,  well  trodden  and  pounded,  and  everything  done  that 
may  bo  required  to  form  them  into  puddle  walls  im{)ervious  to  water. 

Aqueduct  oyer  the  Chippawa  River. 

This  structure  is  to  be  of  dressed  gray  limestone  masonry,  laid  throughout  in  hydraulie 
cement  niortt^r,  and  will  be  formed  with  six  archways,  any  four  of  which  will  coliectivelj 
be  of  8uffici(fnt  sectional  ar?a  to  allow  the  water  of  the  Chippawa  River  to  pa-ss  freely; 
all  of  them  are  to  be  arranged  and  made  of  a  depth  suited  to  the  enlarged  scale  of  naviga- 
tion as  herein  desciibod. 

It  is  to  be  placed  in  the  bed  of  the  river  from  75  to  80  feet  to  the  westward  of 
the  present  aqueduct,  and  bo  in  other  respects  so  situated  that  the  face  of  its  north 
abutment  shall  be  four  feet  to  the  north  of  tiiat  of  the  present  one,  and  the  range  of  the 
south  sides  of  the  second  pier  from  the  north  sido  in  both  the  old  and  the  new  structure! 
shall  correspond. 

From  the  face  of  the  north  abutment  to  that  on  the  south  side  the  distance  will 
be  277  feet  at  (he  sj)ringing  line  of  the  arches,  and  the  breadth  at  the  soffit  of  the  archei 
112  feet;  springing  line  to  be  3  feet  over  the  top  of  the  upj>er  olFact  in  foundation  ;  ri» 
of  arches  7  feet,  and  top  of  coping  of  side  or  parapet  walls  28f  feet  over  the  centre  part 
of  the  intiados. 

As  the  water  of  the  river  must  pass  at  the  time  the  works  are  in  progress,  it  is 
contemplated  to  build  the  j)rincipal  y)art  of  the  new  structure  in  two  divisions,  but  in 
'  reality  at  three  diiferent  times.  This  is  to  be  done  in  order  that  the  coffer  dams  necessruj 
to  enable  the  work  to  be  laid  dry  shall,  at  the  time  when  in  use,  occuf»y  only  a  part  of 
the  river  channel,  the  width  of  which  is,  however,  to  be  incieased  on  the  north-west  8id« 
to  such  an  extent  as  circumstances  will  ]>eruiitcr  is  warranted  by  the  range  ot  the  upper 
part  of  the  stream  aad  the  i"elative  positions  of  the  structures. 

The  dams  must,  of  course,  bo  arranged  in  such  a  manner  as  to  occupy  the  least 
possible  space  consistent  with  their  efficiency  and  with  a  view  to  their  expeditious 
removal  wJieu  no  long<^r  required. 

The  centre  line  of  the  new  aqueduct  will  be  parallel  to  that  of  the  existing  one,  bafc 
171  feet  farther  to  the  west,  and  will  in  other  respects  be  situated  as  previously  stated, 
unless  for  some  s)»ecial  reason  its  position  has  to  be  changed,  to  anolher  iixed  point  within 
the  limits  fii-st  mentioned. 

Excavation. — The  site  of  the  new  structure  or  that  part  of  it  for  11 J  feet  beyond 

the  face  of  the  abutment  wall  on  both  sidc!%  or  for  a  length  of  500 
feet  and  a  distance  of  C2 J  ftet  on  each  side  of  the  centre  line,  or  a  Ki)Lice  of  1 25  ftet,  is  to 
be  sunk  by  dredging  to  the  full  depth  of  41  feet  brlow  the  top  of  the  coping  of  the  present  | 
aqueduct,  or  to  about  23  feet  below  the  medium  water  level.  | 

The  seats  for  the  different  ])iers,  after  (he  pit  has  bcf^n  laid  dry,  ai*e  to  be  excavated  ; 
4.73  feet  lower,  or  t)  a  depth  of  V).7'd  fee:  Udow  the  point  above  mentioned  (coping  of  ! 
present  aqueduct)    and  the  seats  of  the  abutments,  or  that  part  of  them  next  the   water 
ways,  arn  to  be  sunk  to  44.23  feet  below  the  bench  nrark  above  referred  to.  , 

The  space  between  the  two  structures  is  to  be  dredged  to  the  depth  of  37  fed  ; 
below  the  same  point,  or  to  the  level  of  the  flojr  of  the  pn^sent  arcthways  ;  and,  for  a  '' 
distance  of  05  feet  above  or  on  the  viest  side  of  the  new  work,  the  bottom  is  to  \}0  dredgod 
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io  the  level  of  39  feet  or  more,  if  i-equirerl,  below  ilio  same  fixed  [»oint,  that  is  to  say, 
ihe  top  of  the  coping  on  tlio  Lou'^b-west  Bid3  immediately  ovar  the  abutment  o^  the  present 
4U}uedtict 

In  order  to  give  as  mncli  space  as  possible  for  the  flow  of  the  river  at  the  time 
when  the  works  are  in  progress,  the  channel  above  and  adjoining  the  new  structure  is  to 
be  widened  out  on  the  uorth-west  «de  to  the  line  indicated  in  red  on  the  general  plan 
-exhiliited,  or  for  such  other  width,  or  to  such  a  depth  as  may  be  considered  necessary  by 
the  De{»artment  of  Public  Works. 

The  material  removed  by  dredging  for  the  foundation  of  the  aqueduct,  the  deepening 
and  widening  of  the  channel  to  the  extent  above  described,  or  for  such  otlier  extent  as 
maj  be  required,  must  be  taken  up  the  Chippawa  River  by  the  contractor  and  deposited 
on  ground  acquired,  at  his  own  cost  and  expense;  at  such  place  or  places  on  the  banks  as 
iDaj  bo  approved  of  by  an  oiiicer  entrusted  with  that  duty. 

It  will  not,  however,  under  any  cif'cum stances,  be  allowed  to  be  deposited  in  the 
liver,  and  the  place  selected  on  the  banks  for  [>lacing  it  must  be  sufficiently  solid  to  carry 
the  additional  weight  without  any  risk  of  sliding  or  settlemf  nt,  or  in  any  way  hiving  a 
tcndercy  to  diminish  the  width  or  depth  of  the  river  at  or  near  the  place  where  the  spoil 
Vmk  is  formed. 

The  contractor's  an^angements  must  he  such  that  the  material,  after  it  has  l>een 
taken  to  the  place  where  it  is  to  be  spoiled,  can  ba  lifted  and  thrown  back  or  be  other- 
wLse  placed  at  such  a  distance  back  from  the  water  line  as  to  leave  no  doubt  whatever 
but  that  the  river  for  its  full  width  and  depth  shall  continue  to  be  clear  and  uninter- 
rupted. 

The  material  excavated  from  the  pit  (below  the  level  of  41  feet  under  the  top  of  the 
-ooping  of  the  present  aqueduct)  after  the  pit  shall  have  been  laid  dry,  must,  of  course,  be 
taken  out  chiefly  over  the  siles  of  the  coffer  dams,  the  cost  of  which,  together  with  that 
of  finding  the  necessary  spoil  ground  on  which  to  place  it,  must  be  embi*aced  in  the  prioe 
tendered  for  that  item  of  work. 

Coffer  Pahs — may  be  constructed  by  means  of  two  ranges  or  more  of  square  piles, 

closely  aiKl  carefully  driven,  wiih  a  suitable  space  of  not  less  than 
€  feet  in  width  between  them  for  puddled  clay.  The  piles  should  l>e  at  least  lJ->  inches 
square,  sawn  or  dressed  straight  and  driven  by  a  suitable  itim  between  two  horizontal 
ranges  of  guide  or  wale  pieces  fastened  with  scrow-bolcs  1  inch  diameter  to  gauge  piles 
<lriven  not  more  than  10  feet  apart  in  line  of  dam.  The  inside  wale  ]>ieces  to  be  removed 
•fter  the  piles  are  driven  and  before  the  puddle  is  put  in  place.  The  inside  range  of 
sheeting  piles  must,  of  course,  be  supported  by  means  of  buttresses  or  counterforts  formed 
either  of  piles  driver,  close  at  right-angles  to  the  dam,  or  they  may  be  of  skeleton  frame- 
work, the  intermediate  spaces  in  eitlier  case  being  sti'engthened  by  moans  of  raking  and 
liorizontal  braces,  to  guard  against  unduly  straining  the  dam  or  any  movement  undor  the 
presBura  to  which  it  may  be  subjected  during  fi-cshcta  ;  the  \ariation  between  high  and 
low  water  is  lully  6  feet. 

The  inner  and  outer  rows  of  ]>ile.s  can  at  orJinary  water  surface  be  connected  with 
cross  tiuibci*s  and  at  places  lower  down  by  means  of  screw-bolts  formed  of  bars  of  wrought 
iron  3J  inches  wide  by  |  of  an  inch  thick,  forged  in  such  a  manner  that  the  part  at 
the  ends  which  passes  through  the  piles  will  be  made  round  and  of  a  like  sectional  area 
•s  the  flat  b-ar  ;  but  before  oue  of  the  ends  in  each  case  is  interfered  with  a  ])iece  of  boiler 
plate  12  X  lt>  inches  is  to  be  shrunk  on  to  the  middle  of  the  b^>r  ;  both  of  which  (bar  and 
"boiler  plate)  when  in  the  work  are  to  have  a  vertical  position,  but  at  right  angles  to 
«aeh  other. 
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These  tie-bolts  are  to  have  nuts^  iron  plates  and  large  wooden  washers,  and  should 
be  put  in  at  least  5  or  6  feet  below  the  water  surface  as  the  driving  of  the  second 
course  of  sheeting  piles  progresses. 

The  line  of  the  different  sides  and  ends  of  the  fii-st  section  of  the  dam,  if  constructed 
chiefly  of  piles,  may  be  of  a  circular,  elliptic  or  other  form,  as  may  be  subseqaeatlj 
determined. 

It  is  believed,  from  the  nature  of  the  material  which  forms  the  bottom,  thai  tbe 
greater  portion  of  the  piles  required  for  a  dam  of  the  class  above  referred  to  can  be 
driven  without  being  shod  with  iron,  and  that  one  top  band  will  be  sufficient  for  every 
ten  or  twelve  piles. 

The  materials  used  for  the  puddle  must  be  s^ich  that  it  will  settle  down  generally  in 
a  solid  mass,  and  that  when  in  place  and  beaten  down  carefully  in  thin  layers  it  wilt 
form,  as  a  whole,  a  wall  sufficiently  compact  to  preyent  water  passing  through  it. 

The  dams  are  to  be  built  in  three  different  sections  ani  in  such  a  manner  as  i/^ 
embrace  separate  portions  of  the  work,  viz.  : — 

First  Section — to  embrace  the  space  to  be  occupied  by  the  three  soatbem  arcb- 

ways,  piers,  etc.,  of  the  aqudduct 

Second  Section — to  include  the  fourth  archway  fix>m  the  south  side,  together  with 

the  piers  connected  with  it,  and  must  be  constructed  so  as  to- 
connect  with  the  sides  of  the^r^^  section  in  such  a  manner  as  will  admit  of  removing  the 
end  of  that  part  of  the  dam. 

Third  Section-*  embraces  the  space  to  be  occupied  by  the  two  northern  archwajv 

and  will  consist  of  a  separate  dam  to  bs  formed  after  the  water  oC 
the  river  can  be  turned  through  the  four  southern  archways. 

The  first  section  of  the  dam  may  be  made  to  include  the  space  for  the  oblique  line  of 
wall  between  the  south-west  abutment  of  the  present  structure  and  that  of  the  new  ooer 
otherwise  a  separate  dam  may  be  put  in  for  that  purpose  ;  and  when  the  wall  between 
the  two  structures  has  been  built,  the  first  section  of  the  main  dam  can  be  connecie<1 
with  it  by  letting  the  ends  of  horizontal  timbers  into  checks  formed  in  the  face  of  tb<^ 
masonry  for  that  purpose. 

The  second  section  is  not  to  be  commenced  until  the  works  of  the  three  southenv 
arches  are  well  advanced  and  the  spring  freshet  of  the  season  on  which  it  is  to  be 
proceeded  with  has  passed  off,  when  the  operations  connected  with  the  second  section, 
must  be  urged  forward  with  such  a  degree  of  energy  that  the  dam  can  be  built,  tbd 
north  end  of  the  first  section  removed,  the  foundation  of  that  part  of  the  structure  laid, 
the  walls  and  arch  carried  up,  as  well  as  all  the  masonry  connected  with  the  three 
southern  arches  and  side  walls  over  the  whole  four  arches  raised  to  such  a  height  as  to 
be  at  least  over  medium  water  level  before  the  close  of  building  operations  that  season. 

Arrangements  are  to  be  made  in  the  end  or  face  of  the  fourth  pier  fron?  the  south 
side  and  walls  over  it  for  checks  or  otherwise,  in  order  that  the  third  section  of  the  dam 
can  be  properly  joined  to  it. 

This  latter  section  may  be  made  to  embrace  the  construction  of  a  dam  such  as  wilk 
admit  of  building  a  transverse  wall  between  the  abutments  of  the  old  and  new  structures, 
otherwise  a  separate  dam  may  be  formed  to  enable  that  part  of  the  work  to  be  done. 
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It  may  here  be  stated  that  as   the  dams  are  solely  for  the  purpose  of  enabling  the* 
foundations  to  be  prepared  and   the  permanent  parts  of  the   work  to  be  can*iei  oat, 
they  may  be  constructed  in  accordance  with  the  general  description  above  given  ;  other- 
wise they  may  be  formed  by  means  of  crib  work  for  the  inside  range  of  the  water-tight 
compartment,  and  square  piles  driven  close  for  the  outside. 

In  the  event  of  this  course  being  adopted,  the  side  of  the  cribs  next  the  puddle 
chamber  must  be  sheeted  with  two  tiers  or  courses  of  boards  put  on  so  as  to  break  joints  ;. 
they  are  invariably  to  be  well  diiven  into  the  bottom  and  secured  to  the  side  of  tha  cribs 
with  the  assistance  of  a  diver. 

The  space  between  the  cribs  an  i  outer  sheeting  piles  is  to  be,  of  course,  filled  with 
the  best  description  of  material  that  can  be  found  in  the  vicinity,  mixed  with  grave!  and 
olherwise  prepared  for  forming  a  puddle  wall,  which,  when  properly  beaten  down,  will 
prevent  water  passing  through  it. 

There  would  also  require  to  be  tie-rods  between  the  outer  range  of  piles  and  the 
cribs  similar  to  those  referred  to  in  case  the  dams  be  formed  chiefly  of  piles. 

The  alternate  compartments  of  the  cribs  might  only  be  filled  with  stone,  as  a 
large  portion  of  the  necessary  weight  could  be  placed  on  top,  and  for  which  purpose 
large  flat  ston&s,  required  for  other  parts   of  the   works,  might  be  temporarily  used... 

In  short,  the  dams  necessary  for  enabling  the  works  to  be  unwatered  may  be 
constructed  in  either  of  these  ways,  or  in  such  other  way  that  they  will  occupy  the 
least  space  consistent  with  the  probability  of  their  success,  and  that  they  are  formed 
in  sections  corresponding  in  extent  with  those  previously  mentioned,  and  that  tho 
respective  parts  in  each  case  are  such  as  will  be  likely  to  effect  the  object  herein 
contemplated  in  their  construction. 

Contractors,  when  tendering  for  this  imi>ortant  part  of  the  undertaking,  are 
expected  to  state  a  bulk  sum  for  which  they  would  be  willing  to  construct  and  maintain 
each  of  the  three  diflerent  sections  of  the  dam,  including  in  the  first  section  the  dam 
necessary  for  access  to  the  foundations  of  the  oblique  wall  at  the  south  end  between  the 
abutments  of  the  old  aqueduct  and  the  new  structures. 

In  the  third  section  is  to  be  included  the  dam  required  for  access  to  the  foundation 
of  the  cross  wall  between  the  north  abutments  of  the  old  and  new  structures. 

The  bulk  sum  tendered  for  unwatering  each  of  these  three  different  sections  of  the^^ 
foundation  for  the  aqueduct  must  embrace  the  construction  of  all  necessary  coffer  dams^ 
the  unwatering  of  that  portion  of  the  work,  the  maintenance  of  the  respective  dams, 
fillinjr  up  the  different  spaces  within  the  dams  with  water  and  again  laying  them  dry  as '. 
often  as  may  be  found  necessary,  and  keeping  the  whole  or  any  part  of  the  sections  dry  ' 
M  long  as  may  be  lequii'ed  by  the  Department  of  Public  Works  for  the  setting  of  the 
mortar  or  any  other  purpose  connected  with  tLe  i>ermanent  works  that  may,  in  the 
opinion  of  the  officer  in  charge,  be  considered  necessary. 

Contractors  should  bear  in  mind  when  tendering,  that,  although  the  works  con> 
nected  with  the  formation  of  the  dams  are  to  be  carried  on  under  the  direction  of  the 
officers  entrusted  with  the  general  superintendence  of  the  works,  and  who  will  point  out 
^e  limits  within  which  the  dams  are  to  be  formed,  still  the  contractor  is  to  be  held 
^ctly  and  legally  responsible  for  their  construction,  suitableness,  stability  and  main- 
^ance,  and  for  the  unwatering  of  the  enclose<l  space  at  the  time  agreed  upon  and  as 
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often  afterwards  as  it  niny  from  any  cause  be  filled  either  in  part  or  as  a  whole,  and  for 
keeping  it  ud watered  for  the  full  length  of  time  requii'ed  to  execute  and  complete  the 
permanent  works  contemplated. 

The  difrt3rent  amounts  tendered  for  coffer  damn  and  un watering  the  works  miint  alao 
embrace  the  full  and  complete  removal  of  the  respective  sections  of  the  dams.  This,  it  ii 
to  be  clearly  understood,  is  to  be  done  in  such  a  way  that  for  the  part  of  the  dami 
between  the  old  aq!ieduct  and  the  new  structures  the  puddle  walls  must  invariably  be 
taken  out  first ;  ai.d  as  th?  piles  cannot  be  allowed  to  be  pulled  or  drawn  out,  they  most 
be  cut  off  about  the  top  lino  of  the  pitched  stone  invert  of  the  water-ways  of  the  nev 
aqueduct. 

The  timber  work  must  in  all  cases  be  removed  as  rapidly  as  it  is  loosened,  and 
•every  precaution  taken  that  may  be  required  to  guard  fully  against  obstructing  the 
vater-Wciys  of  either  the  old  or  new  structures. 

This,  the  contractor  should  clearly  and  distinctly  undoi'stand,  must  bo  done  at  the 
time  and  in  the  manner  he  is  called  upoa  to  do  so,  whether  it  be  during  the  winter 
season,  by  the  employment  of  divers,  or  at  any  other  scjison  of  the  year,  or  in  any  oth« 
way  whatsoever  that  the  Dejiartment  of  Public  Works  may  consider  necessary  to  effect 
the  object. 

In  case  it  is  found  necessary  to  form  a  water-tight  bulkhead  across  the  trunk  of  the 
new  aqueduct  (at  the  time  the  fint  division  of  the  structure  is  in  progres5t,  or  after  it  has 
been  carried  up  to  the  line  of  high  water),  cither  for  the  purpose  of  excluding  or  retaining 
the  water,  or  to  serve  b«)th  purposes  when  i-equiroJ,  tbo  contractor  will  Lc  exp.*cted  to 
state  the  bulk  sum  for  which  he  would  construct  such  a  dam  or  bulkhead,  and  remove  it 
when  no  longer  required — the  difference  of  level  between  the  crown  of  the  arches  and 
high  v/ater  in  the  river  being  about  1 1 J  feet,  and  between  the  same  point  and  low  water 
5i  feet.  The  bulkhead  is  principally  intended  for  medium  water  or  about  8 J  feet  over 
■the  crown  of  the  arches. 

When  a  section  of  the  pit  has  been  unwatered,  the  bottom  is  to  he  sunk  to  tba 
depth  required  for  a  stratum  of  concrete,  which  is  to  form  a  beai-ing  surface  for  the 
masonry  of  the  abutments  and  piers,  as  well  as  for  the  pitched  stone  work  uuder  ihe 
water-ways  of  the  structure. 

The  bottom  under  the  respective  abutments,  for  a  distance  of  13  feet  parallel  to  the 
centre  line  of  ^he  canal  and  for  the  whole  width  to  be  occupied  by  the  aqueduct  and  iti 
connecting  walls,  is  to  be  sunk  uniformly  to  a  level  surface  at  44^^^^  feat  below  th« 
coping  of  the  present  aqueduct.  On  this  a  stratum  of  concrete  2^  fejt  in  depth  is  to  be 
placed  to  form  a  seat  for  the  masonry. 

The  bottom  for  each  of  the  iners  is  to  be  excavated  to  the  fall  depth  of  45 ^W  ^^^ 
below  the  same  fixed  point  on  the  coping  of  the  present  acpiaduct,  or  2J  feot  below  the 
general  bottom,  for  a  width  of  l^)^  feet  measured  along  the  centre  Kue,  except  at  the 
hecond  pier  from  the  north  abutment,  for  which  the  width  to  be  excavated  to  the  depth 
above  stated  will  be  17.V  feet. 

The  interve;iing  spaces  or  those  under  the  archways  are  to  be  kept  2 J  feet  higher,  or 
made  to  un  uniform  level  surface  at  43^^^^  feet  balow  the  same  i»jint  on  the  preaenl 
aqueduct  coping. 

At  these  difleront  levels  and  for  the  extent  stated  at  the  respective  places,  that  ia,  the 
diatance  on  the  centre  line  and  width  of  the  structure,  its  oH'-sets,  cut-waters,  etc.,  the 
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bottom  must  be  trimmed  off  to  a  smooth  aud  uniform  surfncei  and  the  sides  of  the  cut  for 
the  deeper  parts  made  straight  a  ad  plumb. 

The  material  excav&ted  must  in  all  cases  be  taken  out  of  the  pit,  hauled,  trans- 
j)orted  and  disposed  of  either  for  the  purpose  of  forming  embankment,  or  be  B])oiled  on 
ground  provided  bj  the  contractor  beyond  the  line  of  high  water  ot  the  river. 

If  the  bottom  material  continues  to  bo  of  a  like  class  as  indicated  by  the  borings,  the 
abntrcents  and  piers  of  the  structure  will  be  placed  on  a  8ti*atnm  of  concrote,  and  the 
B]ywce  under  the  different  arches  be  of  pitched  stone  laid  in  cement  mortur  upon  a  sti-atum 
of  concrete-  The  concrete  to  be  made  with  hydnuilic  cement  in  the  manner  subsequently 
•deacrilied,  laid  on  in  layers  not  exceeding  10  inches  in  depth,  each  of  which  must  fn?  well 
rammed  or  bsiiten  down.  The  cut  formed  for  it  under  the  piers  and  abutments  must  be 
entirely  filleil,  nnd  care  taken  that  it  is  of  the  full  depth — 2^  feet — .tnd  that  the  top  is 
brought  to  a  ^Lir  lev^l  surface  for  the  masonry. 

In  every  case  where  concrete  is  used  to  form  a  bearing  surface,  it  must  be  allowed 
to  remain  a  few  days  exposed  to  the  action  of  the  atmosphere  before  it  is  covered  with 
masonry. 

Under  the  different  water- wayn  the  layer  of  concrete  is  to  be  nine  inches  deep  in  the 
centre,  incriiasing  toward  the  sides  to  about  33  inches,  leaving  a  rej^ular  curved  surface  or 
invert  two  fe^t  lower  in  the  middle  than  at  the  sides.  On  this  a  pitched  covering  of  gray 
limestone  21  inches  in  depth,  in  regular  courses  of  from  5  to  0  inches  in  tliickness  is  to 
be  laid  in  full  floating  beds  of  hyditiulic  cement  mortar  before  the  centres  for  arches  are 
placed.  The  mortar  is  to  be  made  in  the  manner  and  in  the  proportions  subsequently 
described. 

All  the  stones  used  for  this  purpose  must  be  of  the  full  depth  (21  inch3s),  and  be 
picked,  scabbled  or  otherwise  dressed  on  all  their  four  sides  and  ends,  so  that  when  in 
pl:ice  the  joints  shall  in  no  case  exceed  f  (five-eighth»}  of  an  inch.  The  upper  surface 
.of  each  invert  must  present  a  moderately  fair  surface  throughout,  and  the  sides  of  it  are 
to  be  of  a  like  height  as  the  top  of  the  upper  off-set  on  the  lower  part  of  the  masonry  of 
ihe  piere  and  abutments. 

On  tho  upper  and  lower  sides  of  the  aqueduct  a  trench  is  to  bd  excavated  across 
ihe  river,  outside  the  line  of  the  respective  cut- waters,  and  sunk  fully  one  foot  below  the 
bottom  of  the  layer  of  concrete  which  forms  the  seat  of  the  i)ier8.  It  is  to  be  2-^^  feet  in 
width,  and  in  it  a  wall  of  concrete  is  to  be  carried  \ip  to  a  height  corresj>ouding  with  th« 
surface  line  of  the  invert.  U'his  wall  mav  be  extended  from  time  to  time  as  the  dams  will 
permit,  hut  every  stret-ch  of  it  between  any  two  of  the  piers  must  bo  carried  up  to  its  full 
height  within  tluree  days  after  it  is  commenced. 

In  order  to  protect  the  north-west  bank  of  the  river  when  the  current  is  thrown  on 
that  side  by  the  cofferdams,  a  range  of  sheeting  piles,  if  directed,  is  to  he  driven  close, 
on  such  a  line  as  will  be  likely  to  effect  that  object  in  the  most  etEcicnt  manner,  and  be 
^on tinned  until  it  intei*sects  the  western  side  of  the  east  wall  of  the  old  lock.  To  enable 
this  to  be  accomplished,  the  bank  will  be  cut  down  to  low- water  line,  and  gauge  piles 
driven  about  10  feet  apart,  to  which  guide  waling  pieces  are  to  be  bolted  on  both  sides, 
to  insure,  as  far  as  praoticable,  that  the  intermediate  piles  are  driven  truly. 

The  whole  of  them  are  to  be  12  inches  square,  and  of  sufficient  length  when  driven 
to  stand  at  least  2  fo-t  ovor  high- water  mark.  When  they  have  answered  the  purpose 
contemplated,  part  of  them  may  hd  cut  off  to  serve  as  bearing  piles  and  part  as  sheet- 
piling  for  the  wing  walls. 
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If  found  necessary,  piles  are  also  to  be  driven  in  front  of  the  oblique  wall  connect- 
ing the  abutments  at  the  south  ends  of  the  aqueducts. 

In  the  event  of  the  bottom  matenal  turning  out  different  from  what  is  indicated  hj 
the  borings,  it  may  be  found  necessary  to  drive  foundation  piles,  and  otherwise  form  a 
suitable  bearing  surface  for  the  structure  in  the  following  manner : 

Bearing  Piles, — if  necessary  for  the  foundation,  must  be  of  white  oak  timber  not 

lees  than  10  inches  diameter  at  the  small  pnd  and  of  such  length 
as  may  bo  required  by  the  circumstances.  They  are  to  be  driven  in  straight  rows  over 
the  area  to  be  occupied  by  the  abutments,  piers,  etc.,  by  a  ram  weighing  not  less  than 
2,000  pounds,  falling  through  a  space  of  at  least  30  feet,  until  the  pile  does  not  drive 
more  than  one  inch  at  a  blow. 

They  are  to  be  about  three  feet  apart  from  centre  to  centre,  both  cross  and  longitu- 
dinally of  the  piers  and  abutments,  or  such  other  distance  apart  as  may  be  8ub3eq^uently 
determined. 

After  they  are  driven  to  the  full  depth  required,  their  tops  are  to  be  accurately 
levelled  to  receive  sills  or  grillage  timbers  of  white  oak  12  inches  square.  The  cross  and 
longitudinal  sills  must  be  checked  into  each  other  where  requii'ed  and  are  to  be  secured 
to  the  heads  of  the  piles  by  means  of  white  oak  treenails  ;  their  upper  surface  must  be 
dubbed  straight  and  level  to  receive  the  planking,  and  the  spaces  between  them,  as  well 
as  between  the  piles,  must  be  filled  with  concrete. 

The  floor  under  the  piers  and  abutments  will  be  of  4 -inch  oak  plank,  secured  by 
l^inch  oak  treenails,  and  must  bear  uniformly  upon  the  sills,  and  a  bed  of  fresh-made 
cement  mortar  placed  on  the  concrete. 

A  course  of  sheet  piles  4  inches  thick  and  7  feet  long  will  be  placed  along  both 
sides  of  each  pier,  and  one  along  the  front  and  sides  of  the  abutments.  They  are  all  to 
be  connected  with  a  range  of  sheet  piles  of  like  dimensions,  carried  along  each  side  of  the 
aqueduct  immediately  on  the  upper  and  lower  sides  of  the  starlings. 

The  sheet  piles  must  be  well  jointed  and  have  their  outer  edges  chamfered.  When 
in  place,  their  tops  are  to  be  fastened  to  the  sills  with  9-inch  spikes  ;  those  across  the 
water-ways  are  to  be  spiked  to  sill  timbers  placed  there  and  secured  to  piles  driven  for 
that  purpose. 

Masonry. — The  stone  of  which  the  aqueduct  is  to  be  built  must  be  of  the  best 
class  of  approved,  sound  and  dui-ablo  graf/  limestone,  free  from  seams, 
drys,  shakes,  sand  holes  and  all  other  defects,  and  generally  of  the  dimensions  hereia 
stated.  The  face  stones  must  be  of  imiform  texture  and  color,  laid  in  regular  couraes  on 
their  natuml  beds.  In  the  retaining  or  side  walls  of  the  structure,  the  courses  may  vary 
from  1 5  to  30  inches  in  height,  but  the  thickest  courses  above  the  crown  of  the  ai-ches 
must  invariably  be  placed  lowest,  thence  diminish  upward  in  regular  succession  to  the 
course  under  the  coping.  The  face  work  of  the  abutments,  piers,  the  inside  face  of  the 
retaining  walls  and  their  principal  adjoining  wings  are  all  to  be  of  boucharded  work, 
and  dressed  throughout  in  such  a  manner  that,  when  laid,  neither  the  horizontal  nor  the 
vertical  joints  will  at  any  place  exceed  ^^  of  an  inch. 

As  previously  intimated,  there  are  to  be  six  arches,  each  of  40  feet  span  and  7  feet 
rise.  It  may  now  be  stated  that  the  three  at  the  south  end  and  the  northern  one,  are  to 
be  circular  segments  made  to  a  radius  of  32^  feet ;  about  four-fifths  of  each  of  the 
other  two  arches  are  to  be  made  to  a  like  radius,  but  the  other  one4itth  of  them,   which. 
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adjoixiB  the  fourth  pier  from  the  south  end,  is  to  be  made  of  a  radius  of  1 1^  feet,  and  the- 
springing  line  in  both  these  cases  will  be  3  feet  lower  than  that  of  the  other  arches  or 
that  of  the  opposite  sides  of  the  same  arches  of  which  they  form  a  part. 

It  being  thus  contemplated  to  build  the  new  structures  at  three  different  times,  but 
in  SQch  a  manner  as  to  be  in  two  divisions — that  is  to  say,  to  execute  the  works  connected 
vith  the  four  southern  arches  independently  of  the  two  at  the  north  end  of  the  structure. 

This  unavoidable  course  renders  necessary  the  adoption  of  certain  precautionary 
measures,  intended  to  meet  the  thrust  of  the  fourth  or  northern  arch  of  the  first 
diyision. 

With  &  view,  in  part,  of  effecting  this  object,  the  second  pier  from  the  north  end  in 
to  be  two  feet  wider  than  any  of  the  others,  and  part  of  the  two  adjoining  arches  are  to 
lie  made  in  some  respects  elliptical ;  in  addition  to  which,  the  third  and  fourth  arches 
from  the  south  end  of  the  struct u re  are  to  be  connected  together  by  tie-rods  in  the 
following  manner : 

Six  tie-rods  are  to  be  let  in  between  the  two  lower  courses  of  footings,  to  tlie 
masonry,  of  a  length  to  reach  from  the  south  side  of  the  third  or  middle  pier  to  the  north 
Mde  of  the  fourth  or  what  may  be  called  the  abutment  pier  and  the  north  part  of  the  first 
division. 

These  rods  are  to  be  arranged  in  such  a  manner  that  three  of  them  will  come 
directly  under  and  within  the  line  of  the  retaining  wall  on  each  side — one  being  under 
the  centre  line  of  the  wall,  one  two  feet  from  the  line  of  the  outer  face,  and  another 
within  two  feet  of  the  inner  line.  They  are  to  be  of  wrought  iron  2^  inches  square  or  of 
round  iron  3  inches  diameter,  as  may  be  subsequently  decided.  They  may  be  in  two 
lengths,  coupled  in  an  approved  manner  by  means  of  a  suitable  connecting  bolt  passing 
through  a  double  eye  formed  on  the  end  of  one  half,  and  a  single  eye  made  on  the  other 
half  of  the  bar. 

The  outer  ends  of  each  bar  to  be  upset,  one  end  slotted  for  a  key  and  the  other  end 
screwed  to  receive  a  nut  and  washer.  The  joints,  keys,  thread  and  nuts  must  in  all  cases 
be  fully  equal  to  the  strength  of  the  bar. 

On  the  upper  side  of  the  first  course  of  masonry  over  the  arches  there  are  to  be  bars 
of  like  dimensions  directly  over  those  first  mentioned, let  in  their  full  depth  into  the  stone. 
They  aro  to  be  welded  so  as  to  be  in  one  piece,  and  iiave  eyes  formed  in  them  to  receive 
the  ends  of  vertical  bars,  and  are  to  be  made  to  receive  a  key  at  one  end  and  be  screwed 
for  a  nut  at  the  other.  The  nuts,  keys  and  weld  must  in  every  case  have  a  strength 
equal  to  the  full  section  of  the  bar. 

There  are  also  to  be  vertical  bars  passing  down  through  the  third  and  fourth  piers, 
^nd  through  eyes  made  for  that  purpose  in  both  the  upper  and  lower  horizontal  bars.  The 
lower  end  of  each  of  these  vertical  bars  is  to  be  screwed  into  a  cast  iron  plate  bedded  in 
the  concrete  on  which  the  stone  worjc  rests,  and  after  passing  through  the  upper  bar  they 
ivre  to  be  screwed  down  tight  before  the  masonry  above  them  is  laid. 

• 

If  the  vertical  bars  are  not  placed  befoi-e  the  masonry  is  carried  up,  the  holes  made 
for  them  in  the  stones  must  be  loosely  filled  with  wooden  plugs  to  guard  against  their 
^ing  obstructed  by  mortar,  etc. 

Those  stones  at  the  springing  of  the  fifth  arch  which  can  be  laid  before  the  second 
section  of  the  coffer  dam   is  removed  are  to  be  fastened   by  straps  and  dowels  in  such  a 


222 

mannar  as  to  secare  them  with  a  view  of  getting  as  much  weight   as  possible  on  (he 
fourth  pier  before  (be  centimes  aro  struck  or  slackened. 

The  stones  forming  the  lower  part  of  the  masonry  are  to  be  of  large  dimensions; 
those  for  the  footings  of  both  abutments  and  piers  must  be  in  courses  18  inches  in  height, 
and  generally  from  IG  to  20  squaie  feet  area  of  bed,  and  in  no  case  less  than  12  feet  area 
of  bed. 

They  must  invariably  be  of  the  full  height,  and  be  picked,  scabbled  or  otherwise 
dreased  into  i-egnlar  blocks  before  being  brought  on  to  the  work,  and  such  as  will  lay 
thi*onghoui  to  horizonttil  joints  not  exceeding  five-eighths  of  au  inch,  and  vertical  joints  of 
not  more  than  one  inch  and  a  quarter. 

This,  it  is  to  be  distinctly  understood,  applies  to  the  whole  of  the  two  footing  oonrses 
of  each  of  the  abutments  and  to  the  three  footing  courses  of  each  of  the  piers.  The  full 
width  of  the  latter  (the  piers)  must  in  all  cases  be  made  up  of  not  more  than  two  and 
three  stones  alternately. 

For  the  foui-th  pier  from  the  south  end  the  footing  courses  must  be  20  inches  iit 
height  and  of  still  larger  dimensions  than  those  above  mentioned,  as  the  first  or  lowest 
courae  has  a  width  of  13^  feet,  which  must  in  like  manner  be  made  up  with  two  and  three 
stones  alternately. 

The  second  course  of  this  pier  which,  for  a  time,  will  form  an  abutment,  must  be 
secured  to  tiie  lower  one  by  vertical  bolts  or  joggles,  and  the  stones  bo  connected  with 
each  other  by  means  of  dowels  of  If-inch  iron  4  inches  long  let  in  horizontally. 

The  third  or  upper  course  of  the  footings  of  this  (the  fourth)  pier  must  be  made  up 
of  two  stones  in  width,  which  will  be  the  springing  course  for  the  arches  on  each  side  and 
must  therefore  be  formed  into  a  skew-back,  all  the  stones  of  which  are  also  to  be  dowelled 
to  each  other,  and  secured  to  the  coui*3e  underneath  with  bolts  or  double  joggles  in  like 
manner  as  the  second  course  is  to  the  iimi  one. 

All  the  other  ])iers  above  the  footings  must  be  made  up  of  two  stones  in  width  ami 
16  inches  in  height,  arranged  so  as  to  form  a  bond  of  at  least  ono  foot  on  alteioiate  sides 
as  well  as  lengthwise  of  the  pier. 

The  fact)  of  the  stones  must  be  dressed  to  a  batter  of  one  in  twelve  and  have  their 
backs  scabbled  so  that  the  joints  between  the  two  ranges  of  stone  shall  not  exceed  one 
inch. 

The  upper  course  in  each  of  the  piers  is  to  bo  formed  into  a  skew-back  for  the 
springing  of  the  arches ;  the  nose  or  thin  part  of  all  of  these  stones  must  be  at  least  four 
inches  thick,  increasing  at  the  required  angle. 

The  width  of  the  pier  must  be  made  up  of  two  stones  each  3 J  feet  wide.  Their  backs 
must  be  scabbled,  picked  or  otherwise  dressed  so  that  the  vertical  joint  l>etween  them 
shall  not  exceed  one  inch,  and  the  course  immediately  below  them  must  be  so  anttnged 
that  the  skew-back  will  form  a  bond  of  at  least  12  inches  both  longitudinally  and  trans- 
versely of  the  piers. 

It  is  to  bo  observed  that  the  face  of  the  upper  footing  course  of  the  abutments  and 
piers  .on  the  side  adjoining  the  arch  must  in  all  cases  be  bevelled  so  as  to  overhang  abont 
three  inche"),  and  thus  form  an  abutment  for  the  pitched  stone  invert  to  be  built  for  tl.e> 
bottom  of  the  water-way. 
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The  arches  mnst  be  formed  in  regular  unbroken  courses  of  atone  the  full  depth,  laid 
throughout  in  full  mortar  bedSi  to  joints  not  exceeding  three-sixteenths  (^)  of  an  inch. 

The  vonssoirs  or  arch  stones  must  have  three  feet  six  inches  (3^  feet)  depth  of  bed  at 
the  springing  line,  gradually  diminishing  toweri  the  crown  or  key-stono  of  the  aich,  where 
they  arc  to  be  not  less  than  two  feet  eight  inches  (2|  feet)  in  depth  of  bed. 

The  whole  of  them  must  be  headers,  that  is  to  say,  they  must  in  all  cases  be  of  the 
full  depth  Slated,  and  when  prepared  the  stone  in  every  range  or  course  uiust  have  a  mean 
thickness  of  not  less  than  14  inches  or  more  than  21  inches.  Tiieir  beds  roust  be  dressed 
peifectly  smooth  and  straight  and  increase  truly  from  the  intrados  according  to  the  radius 
of  curvature  previously  stated,  namely  3 23^0  feet,  except  the  elliptical  portions  of  the 
fouith  and  fifth  arches  from  the  south  end,  which  are  to  have  a  radius  of  11^  feet.  For 
the  de]>th  of  2^  feet  at  the  crown,  gradually  increasing  to  3^  feet  at  the  springing  line 
measured  from  tho  soffit,  their  beds  must  invariably  be  kept  full  without  depressions, 
"  wants  "  or  other  defects,  so  that  when  prepared  they  will  present  a  fair  and  even  bear- 
ing surface  throughout.  They  must  be  in  lengths  of  not  less  than  2^  feet.  At  the  ends 
the  arrises  must  be  kept  good,  and  the  end  joints  kept  full  for  at  least  three-fourths  of 
the  depth  of  the  stone. 

The  extradod  or  backs  of  tho  arch  stones  are  to  be  roughly  hammer-dressed  to  th& 
proper  dimensions  they  should  hur^  when  in  the  place  they  are  to  occupy. 

The  intrados  or  lower  side  of  the  arch  must  be  dressed  and  boucharded,  and  the  beds, 
of  the  vonssoirs,  across  the  whole  length  of  the  arch,  are  to  be  chamfered  to  the  bi-eadth 
and  depth  of  one  inch. 

The  heads  of  the  ring  stones  are  to  be  dressed  and  project  one  inch  and  a  half  beyond 
the  general  line  of  wa!l.  They  are  to  be  jointed  to  such  lines  as  will  admit  of  forming 
suitable  connections  between  them  and  the  face  stones  of  the  spandrel  walls  and  at  the 
joints  they  are  to  be  chamfered  as  stated  for  the  beds  of  the  voussoirs. 

The  stones  in  all  the  different  ranges  or  courses  must  invariably  break  joint  over  and 
▼ith  each  other  at  least  12  inches,  and,  when  being  laid,  they  must  be  driven  up  by 
means  of  a  heavy  wooden  maul  to  the  joints  above  stated,  three-sixteenths  of  an  inch. 

All  the  end  joints  must  be  carefully  and  fully  grouted  as  the  works  proceed,  and 
every  precaxition  adopted  to  make  all  the  joints  between  the  stones  in  the  arches,  as  a 
whole,  as  well  as  all  the  works  connected  with  them,  sufficiently  tight  to  effectually^ 
prevent  the  escape  of  water  from  the  canal  and  guard  against  it  entering  from  tho  river. 

The  sterlings  or  cut-waters  at  both  ends  of  the  piers  are  to  have  a  [irojection  of  Z^ 
feet ;  they  are  to  be  of  a  curved,  pointed  shape  from  the  top  of  the  upper  offset  to  the 
springing  line  of  the  arches,  thence  their  projection  and  width  will  gradually  diminish 
until  they  wholly  terminate  at  a  point  about  4^  feet  higher.  P^'it  of  each  end  of  tho- 
abutnient  ]>icr  is,  however,  to  be  carried  up  to  medium  high  water  co  form  a  bearing  for 
the  coffer  dams. 

* 

The  arches  are  to  be  formed  on  properly  framed  centimes  of  sound,  moderately  well 
Beasoned,  suitable  timber,  and  be  of  approved  construction,  securely. and  satisfactorily 
braced  and  fitted  up.  They  must  be  supported  on  slack  blocks  such  as  will  admit  of  their 
being  gradually  lowered  at  least  six  inches. 

Contractors  are  i*3quested  to  bear  in  mind  that  centres  and  covering  will  be  required 
fcr  at  least  four  of  the  arches  at  one  time,  and  that  the  cost  of  all  materials  and  work- 
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inanship  connected  with  their  construction,  fitting  up  and  removal,  and  of  fitting  up  sach 
of  them  as  may  be  again  required,  or  of  others  in  their  stead,  must  be  embraced  in  the 
bulk  sum  tendered  for  centres,  the  material  in  them  after  use  to  remain  the  property  of 
the  contractor. 

Cut  Stone. — The  sides  of  the  abutments,  the  wing-walls  on  the  west  side,  smd  walls 

connecting  the  present  aqueduct  with  the  new  structure,  are  all  to  be 
of  cut  stones  with  a  ''  rock  face,"  having  a  chiselled  draft  of  one  inch  and  a  half  wide 
around  their  arrises.  They  are  to  be  dressed  and  laid  to  a  batter  of  one  in  twelve,  or 
Kuch  other  batter  as  may  be  required,  and  are  to  be  straight  or  curved  as  the  position  of 
the  wall  in  which  they  are  to  bo  placed  renders  necessary. 

When  dressing  the  stones  their  arrises  must  be  kept  good,  their  nppnr  and  lower 
lieds  made  parallel,  and  the  end  joints  in  all  cases  kept  full  for  at  least  two-thiivis  the 
depth  of  the  beds. 

The  back  parts  of  the  stones  must  be  hammered  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  and  a 
quarter  in  width. 

They  are  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  three  feet  long 
in  line  of  wall  and  not  less  than  two  and  three  feet  depth  of  bed  in  the  alternate  courses. 
In  each  couTse  there  must  be  headers  of  at  least  two  feet  length  of  face  and  4^  feet  depth 
of  bed,  placed  not  more  than  11  feet  from  centre  to  centre. 

The  headers  in  each  course  are  to  be  arranged,  as  nearly  as  possible,  mid- way  between 
those  in  the  course  immediately  below. 

The  faces  of  the  abutments  are  to  be  boucharded  and  must  be  carried  up  with  a 
header  and  stretcher  alternately. 

No  two  vertical  joints  in  adjoining  courses  are  to  be  nearer  to  each  other  than  IS 
inches,  and  care  must  be  taken  that  the  bond  in  rear  of  the  face  stone  is  properly  formed 
throughout. 

Wlien  the  face  stones  arc  over  twenty-four  inches  in  height,  the  depth  of  bed  of  the 
stretchers  in  alternate  courses  must  be  at  least  1  ^  tiroes  their  height,  and  the  headers  2| 
times  their  height,  and  in  all  cases  the  tail  of  a  header  must  have  a  width  |  the  length 
of  its  face. 

The  connecting  walls  are  to  be  10  feet  thick  at  bottom,  with  counteiforts  2^  x  5  feet 
and  10  feet  apart ;  they  are  to  be  carried  up  plumb  in  the  rear  to  within  five  feet  of  the 
top,  where  a  frost  batter  will  be  commenced,  and  terminate  at  the  top  of  the  coping 
which  is  to  be  3^  feet  wide.  At  the  ends  they  are  to  be  bonded  into  the  abutment  walk 
of  the  present  aqueduct,  the  toothing  checks  for  which  are  to  be  included  in  the  price  for 
masonry. 

If  directed,  two  checks,  e§ch  12  inches  wide  and  12  inches  deep,  are  to  be  formed  ia 
the  face  of  the  south  connecting  wall. 

The  wing  walls  on  the  west  side  are  each,  tx)  terminate  in  a  pier  at  its  outer  end. 
The  coping  upon  them  is  to  be  3J  feet  wide,  from  which  a  frost  batter  is  to  increase 
do47nward  at  the  i-ate  of  four  inches  each  foot  for  the  first  five  feet,  thence  the  back  ia 
to  be  plumb.  The  thickness  of  the  wall  at  the  bottom  will,  however,  depend  on  the 
heigbt  at  which  a  proper  foundation  can  be  obtained. 
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For  those  parts  of  the  wall  above  referred  to,  nfiraelj,  the  abutments,  the  wing  walls 
X)n  tho  west  side  an«l  walls  coniiectinjy^  the  old  and  new  structures,  the  backing  must  con- 
sist of  large,  \\'L-lI-sha|>ed  stones,  not  less  than  9  inches  in  thickness  and  three  square  feet 
ai-ea  of  bed,  laid  level  in  full  uiortar  beds  and  properly  bonded  throughout  the  wall. 
When  the  depth  of  the  face  stone  equals  or  exceeds  1 8  iutjhes,  two  thicknesses  of  backing 
maj  be  used,  provided  tbeir  joint  de{)th  does  not  exceed  that  of  the  face  work. 

The  beds  and  joints,  when  necessary,  must  l>e  scabbled  or  picked  to  admit  of  laying 
4he  stones  close,  and  to  insure  au  uniform  tond  equal  bearing  on  the  course  beiow  and  for 
•the  crmrse  above  ;  no  pinning  will  l>e  permitted.  The  backing  stones  must  in  all  cases 
be  laid  on  their  broadest  beds,  and  tlie  stone  against  a  face  header  must  occasionally 
€xtend  to  the  rear  line  of  the  wall. 

Tlie  rear  sides  of  the  abutments  ai*e  to  form  horizontal,  elliptical  arches,  which  at  the 
'sides  will  con-espond  with  the  inner  line  of  a  continuation  of  the  retaining  walls. 

The  stones  of  these  ai-ches  must  be  of  large  dimensions,  roughly  dressed  or  soabbled, 
so  as  to  rafliate  fairly  to  the  curve  ;  this  arched  form  to  be  continued  up  to  within  four 
feet  of  the  crown  of  the  arches  of  the  water-way  ;  and  care  must  l»e  taken  that  the  heart- 
ing of  the  walls  up  to  tliat  height  shall  consist  of  large-sized  stones,  well  jointed  and 
bedded  throughout. 

Betaininq  Walls. — The  side  or  retaining  walls  of  the  structure  are  to  be  13^  feet 

in  width  at  the  bottom  lino  of  the  canal,  and  their  outer  faces, 
as  well  as  those  of  the  spandrel  walls  under  them,  are  to  be  cut  stone  ''  rock  work," 
Pressed  with  a  chiselled  draft  one  inch  and  a  half  wide  around  the  arrises. 

The  face  work  of  the  spandrel  walls  is  to  be  properly  fitted,  by  checking  or  other- 
wise, to  the  heads  of  the  ring  stones ;  all  other  parts  of  these  walls  up  to  the  crown 
of  the  arches  are  to  be  of  blocic  masonry,  prepared  and  laid  as  herein  subsequently 
described. 

The  inner  faces  of  the  retaining  walls  for  a  stretch  of  about  42.7  feet  on  the  cast 
side  and  462  feet  on  the  west  side  are  to  be  of  cut  stone  neatly  boucharded  on  the  face, 
the  stones  for  both  outer  and  inner  faces  of  which  must  be  dressed  so  as  to  lay  to  three- 
sixteenths  of  an  inch  mortar  joints  and  to  a  batter  of  one  in  twenty-four.  They  are  to 
consist  of  headers  and  stretchers,  the  latter  to  be  two  feet  six  inches  (2^  feet)  and  three 
feet  six  inches  (3^  feet)  de])th  of  hed  in  alternate  courses.  In  every  course  there  must  be 
headers  not  less  than  2  feet  long  in  line  of  wall  and  5  feet  depth  of  bed. 

The  stretchers  are  not  to  be  less  than  three  (3)  feet  length  of  face,  and  headers  are 
not  to  be  nioi-e  than  6  feet  apart  in  any  one  course  ;  if  a  sti'etcher  is  5^  iset  in  length, 
which  is  the  longest  that  will  be  allowed,  there  must  be  a  header  placed  at  both  ends  of  it. 

All  the  face  stones  must  be  neatly  dressed  to  the  batter ;  those  for  the  inside  face 
are  to  be  caiefully  boucharded,  and  the  arrises  of  those  for  both  the  outer  and  inner  faces 
kept  good. 

To  avoid  future  misunderstanding,  contractors  are  requested  to  bear  in  mind  when 
tendering  that  the  beds  of  all  the  face  stones  must  be  dressed  parallel,  straight,  fnir  and 
smooth,  and  that  a  stone  with  depressions  in  the  bed  of  three-eighths  of  an  inch  deep, 
which  in  the  aggregate  exceed  one- tenth  jmrt  of  the  superficial  area  of  the  bed  of  the 
stone,  will  not  be  allowed  in  the  work.  Further,  that  none  of  the  face  stones  for  the 
retaining  wall  will  be  accepted  in  which  there  are  depressions  in  the  beds  of  them  one- 
iourth  of  an  inch  deep,  within  six  inches  of  the  face,  if  such  depressions  in  the  aggregate 
-exoeed  an  area  of  nine  square  inches. 
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It  shonld  also  be  clearly  and  distinctly  understood  that  both  the  headen  anf 
'  stretchers  must  have  their  end  joints  kept  full  and  stniight — without  depressions  or 
'*  Wants  " — for  at  least  three-fourths  (|)  the  depth  of  the  bed  of  the  stone,  and  tha*:  tk 
tail  of  a  header  must  in  all  cases  have  a  width  of  at  least  three-fourths  (|)  the  length  of 
its  face,  and  the  balance  of  it  must  invariably  be  picked  or  dressed  down  at  right  anglei 
to  the  bed. 

The  back  parta  of  all  face  stones,  whether  headers  or  stretchers,  must  be  picked  or 
otherwise  dressed  off  to  a  line  parallel  with  the  ft^ce,  so  tliat  the  backing  stones,  when 
laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

No  two  vertical  joints  in  adjoining  courses  of  face  stones  are  to  be  nearer  each  other 
than  12  inches,  and  care  must  be  taken  that  at  least  thi-ee- fourths  of  the  whole  backing 
has  also  12  inches  bond,  and  the  other  fourth  not  less  than  9  inches  bond. 

The  courses  on  the  outer  and  inner  faces  of  the  retaining  walls  must  be  of  the  same 
height  for  the  entire  length  of  the  stnicture,  and  if  they  are  over  26  inches  in  height  the 
beds  of  the  stretchers  must  be  of  greater  width  than  that  above  stated. 

The  course  under  the.  coping  must  be  from  16  to  18  inches  in  height,  and  on  the 
outer  sides  of  the  structure  have  a  projection  of  eight  inches,  the  lower  part  of  which  is 
to  be  slightly  bevelled  off  as  indicated  on  plan. 

Backing  Stones — for  the  retaining  walls  must  throughout  be  picked  or  otherwise 

prepared  in  such  a  manner  that,  when  laid,  they  will  form  what 
may  be  termed  "  block  masonry,  "  all  the  stones  of  which  must  be  dressed  into  blocks  of 
a  regular  shape,  and  each  made  of  a  suitable  thickness  before  they  are  taken  to  the  place, 
or  at  all  events  before  they  are  allowed  to  be  brought  on  the  work.  None  of  the  stones 
to  have  less  than  three  feet  area  of  bed,  and  they  should  for  the  most  part  be  of  the  same 
thickness  as  the  face  work  ;  but  occasionally  two  thicknesses  may  be  used,  provided  their 
joint  depth  does  not  exceed  those  in  the  face. 

They  must  in  all  cases  be  prepared,  arranged  and  laid  in  such  a  manner  that  the 
horizontal  joints  shall  not  exceed  five-eighths  (|)  of  an  inch,  and  the  vertical  joints  in  no 
case  be  more  than  one  inch  and  a  quarter  (1^) ;  no  pinning,  levelling  up  with  spalls  or 
otherwise  will  in  any  ^case  be  permitted. 

» 

Coping  Stones. — For  the  retaining  walls  the  coping  stones  must  be  at  least  eighteen 

(18)  inches  in  height  of  coui^e,  and  not  less  than  four  feet  long  in 
line  of  wall.  One-third  the  length  ot  each  wall  must  be  made  up  of  stones  of  such 
dimensions  that  two  of  tliem  will  make  up  the  entire  width  of  the  to^)  of  it,  and  project 
eight  inches  on  the  outer  or  face  side,  and  the  other  two-thirds  to  be  made  up  of  stoneft 
oi  such  sizes  that  three  of  them  will  make  up  the  full  width  and  project  eight  inches  on 
the  outer  side  ;  that  is  to  say,  that  four  feet  in  length  of  each  wall  must  be  made  np  of 
two  stones  in  width,  and  eight  feet  in  length  be  made  up  of  three  stones  in  width  alter- 
nately, for  the  entii-e  length  of  the  respective  walls. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full,  the  upper  bed  and  inner 
face  to  be  neatly  dressed  and  boucharded,  and  the  inner  top  arns  rounded  off  to  a  radios 
of  H  inches.  The  whole  to  be  dressed  in  such  a  manner  that  when  laid  the  horizontal 
and  vertical  joints  shall  not  exceed  three-sixteenths  (f^)  of  an  inch. 

A  dowel  4  inches  long  of  l^inch  iron  must  be  inserted  in  every  joint,  15  inches- 
bock  from  the  inner  face  and  7  inches  below  the  top  line. 
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After  the  coping  has  been  laid  a  hole  ia  to  be  drilled  through  the  iiniddle  of  each  of        t 
the  inside  pieces  nine  inches  or  more  into  the  course  underneath  and   20  inches  back 
from  the  face,  into  which  a  bolt  of  1^-inch  iron  IH  inches  long  is  to  be  dropped  or  driven 
vhen  hot,  and  the  space  over  and  arouad  it  filled  with  melted  sulphur  mixed  with  sand. 

The  coping  stones  for  the  connecting  walls  and  for  the  west  wings  are  to  be  3 1  fe3t 
wide  OQ  top. 

It  is  to  be  specially  borne  in  mind  that  before  striking  the  centres  of  the  first 
divison  of  the  structure,  but  especially  those  of  the  fourth  arch,  the  masonry  over  the 
fourth  or  abutment  pier  must  be  carried  up  as  high  as  circum«tunces  will  warranty 
particularly  those  portions  of  it  immediately  under  the  retaining  walls,  and  that  every 
precaution  must  be  adopted  to  secure  the  walls  at  these  places,  and  at  the  same  time  have 
them  carried  to  the  height  of  medium  high  water  at  the  cyntre  line  of  the  pier,  or  where 
the  third  section  of  the  coller  dam  is  to  connect  with  them. 

The  back  of  the  voussoirs  between  tlie  inside  lines  of  the  i*etaining  walls  must  be 
scabbled  ofi  where  necessary,  to  form  fair  bearings  for  the  intermediate  pvrts  of  the 
'  spandrel  walls  where  concrete  is  not  used  to  bring  up  the  spaces  between  the  arches  to 
the  proper  height. 

On  the  top  of  the  fourth  pier  the  masonry  must  be  carried  up  to  within  a  few 
inches  of  the  crown  of  the  arches,  and  the  space  on  the  south  side  filled  in  with  concrete  ; 
loose  backing  must  then  be  piled  up  to  sucii  a  height  as  may  be  directed.  This  backing 
is  to  be  used  in  the  walls  alter  the  fifth  and  sixth  arches  have  been  laid. 

The  spaces  between  the  arches  and  the  walls  carried  up  on  the  abutments  and  piers 
moat  be  raised  to  such  a  height  as  may  be  directed,  with  concrete,  and  the  whole  flushed 
up  to  a  moderately  smooth  surface  with  cement  mortar  of  such  a  depth  and  in  such  a 
manner  as  may  be  required. 

I         Concrete, — when  used  in  the  foundations  or  elsewh'ere,  must  consist  of  an  approved 

class  of  stone  broken  to  cubes  of  1^  inches,  thoroughly  mixed  with 
fresh  ground  hydraulic  cement  and  clean,  sharp  sand  in  such  proportions  as  the  materials 
and  works  may  render  necessary.  The  cement  and  sand  must  be  reduced  to  a  thin  paste 
before  the  stones  are  put  into  it,  and  when  the  whole  has  been  thoroughly  incorporated  it 
is  to  be  taken  to  the  place  where  it  Ls  to  be  used  and  spread  in  layers  of  from  8  to  12 
inches  in  depth  and  be  well  beaten  down  with  suitable  rammera. 

Mortar. — The  whole  masonry  of  the  aqueduct  and  other  structures  to  be  herein 
described  must  be  laid  in  mortar  made  of  the   best  hydraulic  cement, 
mixed  with  clean,  large-grained,  sharp  sand,  generally  in  the  proportion  of  two  of  sand  to 
one  of  cement,  or  such  other  proportions  as  may  be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  used 
must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided  by  the 
contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  use, 
and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  in  charge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  one  and  a  half  (I  J)  of  clean,  sharp  sand  to  one  of  cement, 
ud  adding  as  much  water  as  may  be  roquii-ed  to  make  the  whole  run  fi*eely  when  properly 
mixed. 

The  sand  intended  to  be  used  for  mortar  or  otherwise,  if  it  ia  considered  necessary 
hj  the  officer  in  charge,  must  be  washed. 


d 


' 


228 


When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improps 
m^terialH,  and  both  the  face  stone  and  back  roust  l>e  wt;ll  washed  if  clay  or  otlier  soil 
adheres  to  them,  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  be  moisteoei 
with  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  >h^m  are  allowed  to  remain  in  an  unfinished 
Ktato  over  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thorough!/ 
protect  them  from  the  action  of  frost. 

Order  of  Building. — The  arches  must  be  carried  up  in  such  a  manner  that  up  to 

the  time  of  closing  them  the  weight  on  both  sides  of  the 
centers  for  the  entire  width  of  the  aqueduct  must  be  as  nearly  as  possible  equally 
distiibuted.  The  centies  are  not  to  be  struck  or  lowered  until  those  parts  of  tlw 
retaining  walls  within  the  lines  of  the  first  and  second  sections  6£  the  cofferdams  or  fint 
division  and  afterwards  that  ])art  within  the  range  of  the  thiixl  section  or  second  division, 
have  been  at  the  proper  time  in  both  aises  raised  to  the  height  of  at  least  medium  high 
water,  or  such  other  height  as  may  be  directed. 

The  outer  and  inner  faces  of  these  walls  must,  during  the  progress  of  the  works,  hi 
kept  at  an  uuiform  height,  and  building  operations  be  conducted  in  such  a  mainner  as  not 
to  have  moi*e  than  two  unfinished  courses  at  one  time  within  the  range  of  the  difienmt 
sections  and  so  that  one  wall  shall  not  be  raised  more  than  one  course  higher  than  the 
other.  The  walls  of  the  lift  lock  are  to  be  carried  up  in  a  similar  manner  as  to  the 
i*elative  levels  of  different  parts  of  the  walls. 

The  stones  must  in  all  cases  be  prepared  for  the  respective  places  they  are  to  occnpy 
in  the  work  before  they  are  bzought  on  to  the  walls  or  any  part  of  the  works.  They  mofll 
invariably  be  laid  in  full  beds  of  mortar  and  be  driven  to  their  proper  bearing  by 
means  of  a  heavy  rammer  or  maul ;  all  the  vertical  joints  of  one  comse  must  be 
satisiactorily  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling;  and  laying,  the  stonei 
must  be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  againit 
disturbing  any  of  them  after  they  have  been  laid. 

Where  the  channel  of  the  river  is  increased  in  width  on  the  north  side  above  the 
new  aqueduct  it  may  be  found  necessary  to  protect  the  barik  from  the  action  of  the 
current  to  which  the  northern  part  of  the  cofferdam  will  be  likely  to  give  a  set  in  that 
dii'ection  during  the  period  of  high  water. 

This  may  be  done  by  a  line  of  crib  work  carried  up  to  near  low-water  line,  thea 
facing  the  upper  part  of  the  bank  by  a  wall  of  ri|>-rap  or  pitched  stone,  if  required  by 
the  pi*obable  effects  of  the  current. 

In  case  this  crib  work  is  required  to  form  a  connection  between  the  aqueduct  and  the 
lock,  it  may  be  found  necessary  to  build  a  retaiiiing  wall  on  it  of  the  dimensions  and 
class  subsequently  described. 

The  embankment  on  the  south  side  of  the  structure  as  well  as  that  on  the  nonh-wesl 
side  of  it  may  also  have  to  be  protected  with  crib  work  in  a  similar  way  to  that  above 
mentioned. 

In  the  event  of  crib  work  being  required  at  either  or  all  of  these  places,  it  may  be 
built  of  cedar,  ash,  tamarac,  hemlock  or  elm  timber,  if  straight  and  of  good  quality,  free 
from  sap-wood,  unsound  knots  or  other  defects.     The  sides  and  ends  11  x  11  iachei» 
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must  be  double-doyetailed  into  eack  other  at  the  angles,  and  the  crass  ties  will  be  iO  x  11 
inches,  dovetailed  into  the  sides  ;  bottoms  9  x  10  inches  will  be  placed  six  inches  apart  ; 
ihe  whole  secured  by  vertical  binders,  and  the  work  throughout  done  and  sunk  with  stone 
ballast  the  usual  way  for  works  of  that  class,  and,  if  used,  will  be  paid  for  at  the  i'es|>e0'- 
tive  rates  in  the  tender. 

A  range  of  fender  piles  is  to  be  driven  across  the  river  five  feet  apart  at  such  a 
distance  above  the  coffer  dams  for  the  new  aqueduct  as  will  be  most  likely  to  protect  the 
vorks  from  drift-wood  and  ice  during  spring  freshets. 

If  found  necessary,  a  single  or  double  '^  two-ply"  boom  roust  be  made  and  placed 
above  the  piles  for  that  puipose,  and  the  contractor  must  reiqove  all  flood- wood  at  that 
place  from  the  river  as  well  as  break  up  the  ice  and  keep  the  channel  clear  during  the 
progress  ot  the  works  at  the  bulk  sum  stated  in  the  tender. 

i^Iong  the  outer  part  of  the  coping  of  the  retaining  wall  on  either  the  east  or  west 
side  of  the  aqueduct  as  may  be  directed,  there  is  to  be  a  plain  but  substantial  wrous^ht 
iron  railing  about  three  feet  eight  inches  high,  the  posts  of  which  are  to  be  of  iron  two 
inches  in  diameter  placed  18  inches  apart  from  centre  to  centre ;  every  fifth  post  is  to  be 
of  iioD  two  inches  square  with  a  strut  oa  the  inside  of  a  like  scantling  welded  and 
rivetted  to  the  top  of  the  post 

The  foot  of  all  the  posts  and  also  that  of  the  struts,  are  to  be  let  nine  inches  into 
the  coping  stoue  underneath,  and  thf.-ir  to^is  are  to  be  rivetted  into  :i  ca)>-piece  three 
inches  wide  and  one  inch  and  a  quarter  H^'')  thick,  on  the  top,  of  which  a  flat  bar  two 
inches  and  a  h&lf  {'^^")  wide  by  five-eighths  of  an  inch  (^")  thick  is  to  be  rivelted. 

The  work  is  to  be  done  throughout  in  a  manner  similar  to  that  of  the  railing  on 
tiie  east  side  of  the  present  aqueduct. 

On  the  top  of  tho  retaining  wall  coping,  on  the  same  side  of  the  structure  as  that 
«Q  which  the  railing  is  placed,  a  ti*ackway  is  to  be  formed  of  4-inch  white  oak  )>lank 
nine  feet  lon^,  under  which  are  to  be  strips  of  ouk  scantling  three  inches  wide  and  ono 
nch  and  a  half  thick,  one  strip  at  each  end  and  another  in  the  centre  ;  all  of  which, 
but  not  directly  cpposUe  to  each  other,  are  at  every  ten  ft-et  to  be  left  three  inches  apart 
to  allow  surface  water  to  e8ca[>e.  On  each  end  of  the  ]»lank  an  oak  cap-piece  six  by 
nine  inches  (6"  x  9")  in  length,  of  at  least  20  fe(!t  is  to  be  secured  with  one  and  three- 
eighths  of  an  inch  (If")  bolts  placed  seven  feet  apart.  The  bolts  are  to  jiiiss  eight 
Miches  into  the  coping  underneath  and  are  to  have  a  nut  and  screw  at  the  uj)])er  end  ; 
the  nnt  to  be  counter-sunk  into  the  cu])B,  and  each  scarf  is  to  be  fastened  with  two  7 -inch 
pressed  spikes. 

The  bolts  of  the  track-way  and  the  posts  of  the  railing  are  to  be  secured  with  lead, 
wn  in  around  them  and  well  diiven  down  ;  or  they  are  to  b'»  fastened  with  sulphur  and 
*fid  as  may  be  directed  at  the  time. 

The  north-east  wing  wall  of  the  new  aqueduct  will  connect  wi^h  the  east  side  wall 
cf  the  present  lock  ;  and  such  arrangements  are  to  Ik?  made  that  j^art  of  this  wall  will, 
«  possible,  form  one  side  of  the  dividing  wall  between  the  old  and  new  structures ; 
clhei^ise  that  the  divisit»n  walls  shall  bo  built  of  part  of  the  stone  from  tlio  old  louk, 
W  may  be  subsequently  determined. 

Tlie  division  walls  between  t«iO  cM  and  new  structures  and  thoir  connection  with 
the  wing  walls  at  the  ^outh•east  end  of  the  aqueduct  are  to  be  of  a  heavy  class  oF  coui-sed 
iQbble  masonry,  that  is  to  say,  roughly  dressed  stone  in  courses  laid  either  dry  or  in 


230 

cement  raortar  ;  or  parts  of  tbe  walls  may  be  laid  dry  and  other  parts  in  mortar,  as  maj 
be  directed  as  the  works  proceed. 

The  extension  of  tbe  wins:  walls  on  the  west  side  of  both  north  and  south  ends  of 
the  new  structure  are  to  be  of  riii'ble  masonry,  formed  of  a  large  class  of  sonnd  and 
durable  stones,  projierly  bonded  over  and  with  each  other ;  part  of  these  walls  are  to  fa* 
in  mor(ar  and  part  laid  dry. 

The  walls  at  the  south  end  arc  to  be  built  to  such  lines  as  will  form  a  snitabk 
connection  between  the  wing  walls,  the  slope  and  inner  face  of  the  bank.  Those  at  the 
north  are  to  tie  made  to  correspond  w.th  the  line  of  the  retaining  walls,  and  in  botb 
cases  the  faces  « f  the  stones  are  to  bs  hammered  or  scabbled  to  such  batter  as  may  be 
required  to  adapt  them  to  the  position  they  are  to  occupy  in  the  work. 

Covered  Draix. — All  that  |mrt  of  the  drainage  culvert  which  passes  under  the 

canal  al>out  midway  between  Main  and  Division  Streets  is  to  be 
discontinued,  and  as  much  of  it  removed  as  may  l>e  necessary  to  afford  the  required 
depth  ot  channel  for  the  enlarged  scale  of  navigation.  To  admit  of  doing  this,  a  new 
covered  drain  is  to  be  constructed  on  the  east  side  of  the  canal  for  a  distance  of  630 
feet  or  more  to  a  place  on  the  river  bank  a  short  distance  below  the  present  waste  weir. 

The  drain  is  to  be  of  masonry  laid  in  hydraulic  cement  mort«ir.  It  is  to  be  ?^f6et 
wide  and  4  feet  high  inside,  and  is  to  be  commenced  at  a  level  about  three  feet  lower 
than  the  present  one  and  coiitinued  at  such  an  inclination  as  may  be  required  to  cany 
off  the  wat^r  etficieiitly.  The  bottom  of  the  drain  to  be  of  large,  flat-bedded  stones  laid 
close  throughout,  not  less  than  1)  inchtrs  in  thickness,  and  of  such  lengths  as  will  give 
the  side  walls  a  bearing  on  them  of  at  least  eight  inches. 

The  side  walls  are  to  be  3  feet  thick,  built  of  largft-«^ized,  flat-bedded  stones  pmperlj 
bonded.  1'he  covering  to  be  at  least  12  inches  thick,  laid  to  close  joints  and  have 
a  baaring  of  not  less  than  ten  inchits  (10")  on  each  of  the  side  walls,  which  at  the  top 
are  to  be  carried  up  obliquely  to  the  upper  side  of  the  covering,  and  the  whole  to  he  well 
flushed  with  mortar. 

The  excavation  for  the  drain  pit  being  open,  the  contractor  must  pat  a  temporarj 
fence  along  each  side  of  it,  and  make  crossings  over  the  cut  wherever  required  for  the 
public  accommodation ;  and  for  a  lik^  purpose  he  nmst  put  up  such  a  number  of  ligbti 
in  lanterns  as  may  be  required  for  safef.y  %t  night.  The  cut  to  lie  made  of  sufficient 
width  at  bottom  for  the  drain  and  its  side  walls  ;  an  alIowan.;e  for  a  slope  of  one  to  one 
will  be  made  on  each  side.  As  soon  as  100  f?et  in  length  of  the  cut  has  been  formed  tbe 
masonry  is  to  be  commenced  and  arrangements  must  l)e  made  for  proceeding  with  the 
excavation,  masonry  and  filling  as  expeditiously  as  possible. 

At  the  lower  end  or  outlet  an  a])ron  of  timber  and  plank  or  of  pitched  stones  is  to 
be  formed,  and  a  transvei-se  line  of  sheet  ])iles  put  in  to  guard  the  masonry  from  being 
undermined.  At  two  or  thr^-e  plHces  between  where  the  new  drain  is  commenced  and 
its  outlet,  there  are  tu  be  transvei-se  lines  of  sheet  piles  put  in  under  the  bottom  and  at 
the  rear  or  the  side  walls  if  the  declivity  is  such  as  to  require  such  a  precaution. 

The  filling  must  be  done  in  such  a  manner  that  the  material  on  both  sitles  shall  be 
well  rauiniel  and  beaten  down;  the  ramming  must  be  continued  for  at  least  2^  feet 
over  the  top  of  the  drain,  and  as  the  material  settles  down  the  surface  must  be  again 
made  up. 

The  material  excavated  that  is  not  again  required  for-  filling  up  the  cut  must  be 
hauled  on  an  average  one  thousand  feet,  to  make  up  the  low  ground  on  the  east  of  the 
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•canid  south  of  Division  Street ;  to  enable  this  to  be  done  an  addition  will  be  made  to  the 
«oath  end  of  the  ])re8ent  drain  if  rec^uired. 

The  price  tendered  for  the  excavation  of  the  drain-pit  roust  embrace  filling  it  up  after 
it  is  built  and  hauling  the  balance  of  the  material  as  above  stated. 

KoAD  Bridge. — This  includes  the  construction  of  the  abutments  and  piers  for  a 

swing  bridi^e,  intended  as  a  means  of  crossing  the  enlarged  canal  at 
Division  Street  in  the  Town  of  Wellaud. 

The  water-way  at  this  ]>lace  is  to  be  in  fowr  divisions,  the  two  centre  ones  of  which 
are  each  to  be  46  feet  wide  and  form  the  navigable  channels.  The  piers  and  abutments 
are  to  be  oi  masonry  laid  in  hydraulic  cement  mortar,  built  cliiefly  in  the  form,  of  the 
dimeusioius  and  in  the  manner  herein  de.scribc;d  or  as  may  be  subsequently  directed. 

In  the  vicinity  of  where  the  bridge  piers  and  abutments  are  situated  a  space  of  220 
feet  in  length  and  170  feet  in  width  is  to  be  sunk  to  the  depth  of  4|  feet  below  the 
top  of  the  present  mitre  sill  of  Port  Col  borne  Lock,  and  the  sides  ai*e  to  be  made  to  a 
slope  of  about  one  horizjntal  to  one  vertical. 

The  material  excavated  from  this  space,  as  well  as  from  the  seats  of  the  niers,  which 
are  to  be  one  foot  nine  inches  lowrr,  or  6.V  tertt  below  the  level  of  the  mitre  sills  of  the 
lock  at  Pore  Col  borne,  must  be  hauh  d  to  near  the  upper  emi  of  the  section  and  deposited 
xhere,  as  previously  described  lor  that  from  other  parts  of  the  excavation  south  of  the 
aqueduct. 

The  centre  and  rest  piers  of  the  bi-idge  are  to  be  as  nearly  as  possible  parallel  to  the 
centre  Hue  of  the  canal,  the  loruier  to  b*^  18  feet  square  and  the  latter  18  feet  long  by  9 
feet  thick  at  top.  Through  eadi  of  them  an  arched  culvert  8  feot  in  width  and  about  8 
feet  in  height  is  to  be  made  on  a  line  ranging  with  that  of  the  canal. 

They  are  to  be  built  on  a  foundation  of  timber  and  plank,  the  top  of  which  must  be 
at  le<8t  six  inches  under  canal  bottom,  and  in  each  case  the  piera  are,  on  all  sides,  to  have 
a  batter  of  one  in  twenty-four. 

The  arch-stones  of  the  advert  are  to  be  21  inches  deep,  dressed  to  radiate  truly  for 
their  full  depth,  and  made  to  lay  throughout  to  joints  of  one-fourth  (^)  of  an  inch.  The 
bottom  of  the  arch  or  wat-er-way,  is  to  be  of  dressed  and  properly  jointed  stonts  of  a  size 
tliat  two  of  them  will  make  up  the  width  of  the  open  ng,  and  one  end  of  each  pass  15 
inches  under  the  wall,  the  second  couise  to  project  one  foot  into  the  opening  on  each  side, 
and  the  third  course  to  project  inward  6  inches. 

The  face  stones  of  the  piers  to  be  two  snd  three  feet  depth  of  bed  in  alternate  courses, 
with  headers  in  every  course  4^  feet  long,  placed  not  more  than  9  feet  apart  from  centre 
to  centre.  The  beds  and  ends  of  the  st  >ne  are  to  be  ke])t  full  and  dressed  so  as  to  lay  to 
joints  one-fourth  (J)  of  an  inch,  and  have  the  face  in  all  cases  picked  or  scabbled  to  a  fair 
surface.  This  is  understood  to  be  ap[>licable  to  all  the  four  sides  of  the  centre  as  well  as 
the  rest  piers. 

The  heart  of  the  wall  in  each  case  to  be  made  up  with  flat^bedded  stones  not  less 
than  4  feet  area  of  bed  and  of  the  full  height  of  the  face  stones;  their  l)eds  and  joints 
must  be  scablded  or  picked  if  necessary,  so  that  when  laid  the  horizontal  joints  shall  not 
excee^l  five-eighths  (|)  of  an  inch  and  tlie  vertical  joints  not  be  more  than  one  inch  and  a 
•quarter. 
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Tho  piers  to  form  the  seat  of  the  swing  portion  of  the  bri-^ge  when  in  position  are  to 
be  10 J  feet  thick  at  bottom,  the  sides  of  which  are  to  lie  parallel  in  the  canal  and  the 
enda  to  be  at  right  angles  to  the  face  of  the  pier.  They  are  to  be  faced  on  both  sides  and 
throughout  be  of  a  like  class  of  material  and  workmanship,  and  the  foundation  for  them 
be  formed  at  a  like  depth  as  described  for  the  centre  and  rest  piers ;  both  sides  and  ends 
are  to  have  a  batter  of  ono  in  twenty-four. 

At  four  feet  from  the  top  of  these  piers,  or  at  such  other  height  as  may  be  required, 
ofiVsets  on  the  front  side  are  to  be  formed  for  the  bridge  seat. 

The  abutments  are  to  be  of  masonry,  the  foundations  of  which  are  to  be  laid  at  5  feet 
over  cam;>l  bottom,  or  at  such  other  level  above  or  below  that  point  as  circtimstances  may 
require.  They  ai'e  to  be  7 1  feet  or  more  in  thickness,  carried  up  to  a  batter  of  one  in 
twelve  on  the  face  to  the  water  line  and  made  plumb  in  the  rear  to  within  four  feet  of 
the  top,  thence  the  wall  will  diminish  to  the  rear  line  of  the  ^opinjr,  which  will  be  3^ 
feet  in  width.  The  face  work  to  be  similar  to  that  described  for  the  piers  and  the  backing 
of  large-sized,  well-shaped  stones  laid  level  in  full  mortar  beds  and  properly  bonded 
throughout  the  wall. 

The  centre  pier,  piers  for  seat  and  rest  of  bridge  as  well  as  the  abutments  must  all 
be  built  of  an  approved  class  of  stone,  free  from  drya,  seams  and  other  defects,  laid  in 
hydraulic  cement  mortar,  be  pro{ierly  bonded  throughout  and  have  all  the  vertical  joints 
well  grouted  as  the  work  proceeds. 

Coping  stones  on  all  the  piers  to  be  at  least  15  inches  in  depth,  of  a  size  that  two 
stones  will  make  up  the  width  of  the  ]  iei-s  for  the  seats  and  rests  of  the  biidge  and  break 
joints  propeily  with  the  adjoining  siones.  Those  on  the  centi-e  pier  must  be  from  4  to  6 
feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  the  track  for 
tho  rollers  of  the  turntable;  they  must  be  full  bedded  thioughout  and  dressf^l  so  as  to 
lay  to  joints  not  exceeding  one-fourth  of  an  inch,  and  the  topside  must  have  a  fair  surface^ 
neatly  boucharded,  and  where  required  the  outer  top  arrises  are  to  be  rounded  ofl. 

The  pivot-stone  to  be  not  less  than  six  feet  square  and  two  feet  depth  of  bed  ;  tl»e 
space  between  it  and  the  outer  range  of  coping  must  be  fi'led  in  with  stone  of  the  saine- 
thickness  as  tho  latter,  properly  di-esaed  and  joiuted  to  the  width,  and  be  at  least  3|  fJwt 
in  length. 

In  the  centre  of  the  rest  piers,  one  of  the  coping  stones  for  a  width  of  four  feet  is  to» 
be  twenty-four  inches  in  depth  and  checked  to  the  curve  of  the  tne  of  the  biidge.  Ihis- 
stone  in  each  case  must  be  secured  with  fox-wedged  bolts  1^  inches  diameter  let  into  the 
masonry  underneath. 

The  coping  on  the  piers  for  the  seat  and  the  abutments  for  the  road  bridge  will  be 
10  inches  in  thickness  at  the  centre  of  the  road,  curved  on  to)»,  so  as  to  be  eight  inches  at 
tho  sides,  placed  so  as  to  form  a  recess  for  fixed  girders  and  the  'coe  of  the  swing. 

At  all  four  corners  of  the  bridge,  ))arapet  pier*  are  to  \e  built  4J  feet  square  at  base, 
diminishing  upward,  one  of  which  at  each  end  of  the  bi  idge  must  be  recessed  and  hollowed 
out  to  receive  the  machinery. 

The  wings  of  the  abulments  are  also  *:o  be  carried  up  to  tho  same  lieight  as  the 
paraf>et  piers  and  finished  with  eoping  ixs  indicated  on  the  plans. 

Tlie  walls  above  and  below  the  ab\itnients  for  a  distance  of  40  feet  or  moie  r.rc 
to  be  of  nijisonry,  an-anged  to  wind  gradually  round  to  meet  the  line  of  the  slope  on  thft 
respective  8ide& 
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The  foundation  timbers  to  be  of  pine,  laid  level,  and  must  have  an  uniform  hearing 
throughout  their  entire  length,  'ihose  under  the  centre  and  rest  piers  are  to  l)e  laid 
transversely  to  the  canal  one  foot  apart,  and  tor  the  other  piors  and  abutments  thej  are 
to  be  laid  either  longitudinallj  or  transversely  as  may  be  required. 

In  all  cases  the  spsces  between  them  must  be  filled  with  a  good  description  of  puddle 
or  concrete  as  may  be  directed. 

The  covdnng  plank  to  be  of  pine  three  inches  thick  and  must  be  fastened  to  the 
ttmhers  with  l^inch  white  oak  treenails  eight  inches  long. 

Shbet  Piles- — of  4-inch  pine  plank  are  to  be  put  in  or  driven  on  all  sides  of  the 

piers  if  the  olHcer  in  charge  considers  it  necessary. 

Ceib  Work. — l^^tween  the  centre  and  rest  piers,  as  well  as  above  and  below  them, 

and,  if  directed,  above  and  below  the  piers  for  the  seat  of  the  bridge^ 
orib  work  is  to  be  constn^cted  to  form  beatings  for  the  fenders  and  foi  the  protection  of 
the  respective  parts  of  the  work. 

The  cribs  for  the  middle  port' on  of  the  work  are  to  be  the  same  width  as  the  stone 
piers,  t.0.,  18  feet  wld(*  at  top,  incre.^sing  downwards  on  both  sides  at  the  rate  of  one  in 
twenty-four,  and  through  the  middle  of  them,  longitudinally,  a  clear  water-way  of  auoh 
dimensions  must  be  formed  t8  may  be  directed. 

Transverse  openings  are  also  to  be  made  in  the  crib  work  adjoining  the  centre  and 
rest  piers  and  elsewhere  of  suoh  shape  and  dimensions  us  may,  together  wich  the  centre 
openings,  give  an  area  equal  to  at  least  that  of  the  archways  formed  through  the 
masonry. 

In  the  orib  work  above  and  below  the  piers  for  the  seat  of  the  bridge  there  are  in 
e^ch  case  to  hn  left  two  openings  on  the  upper  and  two  on  the  lower  side.  The  sidee  of 
these  openings  are  to  be  formed,  framed  and  secured  in  like  n^anner  as  the  face  work  of 
the  cribs,  the  bottom  to  be  of  3-inch  plank  well  fastened  with'  pressed  s}>ikes  aud  the  tcp 
to  he  formed  of  pieces  not  leas  than  10  inches  thick,  and  the  length  to  take  a  full 
bearing  on  the  side  timbers  of  the  respective  water-ways. 

The  cribs  are  to  be  of  pine  tim1)er  12  inches  square,  stniight,  sound,  full  on  the 
edges  and  are  to  be  fi-anied  so  as  to  leave  d  space  of  J^  inches  between  the  different 
courses.  At  the  angles  they  are  to  be  connected  by  double-bevelled  dovetails  armnged 
•0  that  every  end  timber  shall  l»e  dovetailt^d  i  ito  two  side  timbers  and  the  side  timl)ers 
ke  similarly  placed  between  those  forming  the  ends.  At  each  corner  in  every  course  a 
rag-bok  1'2  inches  long  and  f  inch  diameter  is  to  be  driven  through  the  dovetail. 

Cross  Ties— to  be  at  least  10  inches  tbiok,  of  sufficient  size  to  square  10  x  12 

inches  at  both  ends  and  the  full  lengtii  of  the  outside  width  of  the 
•ribs.  Thev  are  to  be  placed  not  more  than  10  feet  apart  and  so  arranged  that  the  ties 
resting  on  the  different  rounds  of  timber  shall  be  mid-way  between  those  of  the  coui'ses 
immediately  below  and  above. 

Their  ends  are  to  be  dovetailed  3^  inches  into  the  timbers  under  and  over  them, 
the  dovetail  to  splay  1^  inches  on  both  sides  so  as  to  stand  8  inches  at  the  neck  and  11 
inches  at  the  outer  end. 

Under  the  head  of  each  tic,  in  the  joint  between  the  courses  immediately  below  it, 
ft  block  1|  X  12x  12  inches  is  to  be  inserted  to  give  an  uniform  bearing,  aud  a  rag-bolt 
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m  feet  long,  ^  of  an  inch  diameter,  is  to  be  driven  throngh  the  head  of  each  tie,  passing 
<lown  through  the  conr»e  on  which  it  rests,  the  block  and  course  under  it  and  into  the 
head  of  the  next  cross  tie. 

Longitudinal  Ties. — At  such  places  in  the  cribs  as  may  be  required,  longitndtnal 

ties  10  inches  thick  are  to  be  framed  into  and  dovetailed 
between  the  end  timbers,  have  blocks  under  them  and  be  secured  by  bolts  of  similar 
dimensions  in  like  manner  as  described  for  the  transverse  ties  into  which  they  are  to  be 
notched,  and  fastened  av  the  crossings  by  meiins  of  white  oak  treenails  2  inches 
diameter. 

The  cril)8  are  to  be  further  secured  by  vertical  ranges  of  plank  placed  inside  and 
extend mg  from  the  lowest  sitle  timber  up  to  the  water  line.  There  are  to  be  three 
ranges  on  a  side,  that  is  to  ss^y  : — one  at  or  nvjar  each  angle  and  another  in  the  centre, 
making  in  all  six  vertical  ranges  in  a  crib.  The  planks  are  to  be  4  inches  thick  and 
10  inches  in  width,  fastened  from  the  inside  with '10-inch  spike  |  of  an  inch 'diameter, 
two  driven  through  each  plank  into  each  of  the  lowest  side  pieces  and  one  at  every 
•crossing  of  a  side  timber  from  the  bottom  timber  upward.  They  may  be  put  on  in 
lengths  of  from  8  to  10  feet  or  more,  but  they  must  be  so  arranged  that  the  upper 
length  in  all  cases  shall  reach  down  at  least  two  feet  lower  than  the  top  of  the  plank  of 
the  Lame  range  below. 

In  the  first  course  of  side  timbers  the  cross  ties  are  to  be  placed  not  more  than  3 
feet  apart,  so  as  to  obviate  the  necessity  of  using  floor  timbers. 

The  cribs  forming  the  upper  and  lower  terminations  of  the  piers  are  in  all  cases  to 
splay  6  feet  or  more  on  the  side  next  the  channel. 

The  whole  interior  of  the  crib  work  except  ^the  water-ways  to  be  fllled  with  an 
jipproved  class  of  moderate-sized  stone  ballast. 

Along  both  sides  of  the  guide  piers  there  are  to  be  two  ranges  of  wale  timbers  of 
white  oak  6x12  inches,  the  upper  range  to  be  fastened  by  means  of  sci-ew-bolts  ^  an  inch 
•diameter  having  u])set  heads  let  into  wrought  iron  washers  countersunk  for  them.  The 
outer  range  to  be  7  feet  lower  and  fastened  by  i*ag-bolt8  f  of  an  inch  diameter  having 
similar  heads  and  washers  to  those  in  the  upper  range. 

The  wale  pieces  to  be  put  on  in  lengths  of  from  24  to  40  feet ;  their  upper  edges 
:are  to  be  chamfei*ed  and  where  they  connect  their  ends  are  to  be  scarfed,  covered  with 
boiler-plate  and  secured  as  diiected. 

For  the  protection  of  the  structure  and  piers,  three  clusters  of  piles  are  to  be  driven 
within  range  of  the  centre  pier  at  suitable  distarces  above  and  below  it;  they  are  to  be 
connected  by  means  of  the  rough -bolts,  straps,  etc.,  and  stand  1  foot  or  more  over  the 
cribs,  etc.,  as  may  be  required.  Piles  are  also  to  be  driven  for  the  protection  of  the  crib 
work,  placed  above  and  below  the  seat  piers  of  the  bridge. 

In  case  connected  crib  work  is  not  placed  above  and  below  the  seat  piers  of  the 
bridge,  the  sides,  if  directed  by  the  Department  of  Public  Works,  are  to  be  procected  in 
the  following  manner  : — 

Fenders— are  to  be  constructed  on  the  land  sides  of  both  the  water-ways,  extending 

for  some  distance  above  and   below   the  bridge  as  represented  on  the 

general  plan.     They  are  to  be  formed  by  means  of  piles,  caps,  anchor  timbers  and  wale 

pieces,  all  of  white  oak  timber.     Ihe  piles  to  be  not  less  than  11  inches  diameter  at  the 
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-amall  end,  driven  from  6  to  10  feet  into  the  bottom,  three  in  a  group,  at  abont  12  feet 
from  centre  to  centre,  nnd  one  at  the  middle  of  each  anchor  timl>er  when  the^  exceed  25 
feet  in  length.  The  caps  are  to  be  formed  of  two  piecas,  each  6  x  10  inches,  arranged 
about  8  inches  apart  and  checked  obliquely  to  receive  a  dovetail  formed  on  the  head  of 
the  piles,  to  each  of  which  they  will  be  secured  with  wi-onght  iron  screw-bolts  j  c*f  an 
inch  diaa.eter  having  upset  heads  and  cast  iron  bevel  washers  let  flush  into  the  outside 
cap-pieces. 

Immediately  under  the  caps  the  anchor  timbers  will  connect  with  a  dovetail  the 
outer  piles  and  be  further  secured  by  a  thorough  screw-bolt  of  seven-e  ghths  (|)  of«an 
inch  diameter ;  they  will  bear  on  the  inside  pile  of  the  grouj)  and  the  ends  extend  to  the 
outside  of  the  front  cap  pieces,  and  under  them  a  waling  timber  of  white  oak  8  x  10 
inches  is  to  be  fastened  to  the  same  or  inside  piles  with  a  screw-bolt  of  one  and  one- 
eighth  (1^)  inch  round  iron,  having  upset  heads  and  washers,  sunk  flush  as  described  for 
the  cajvpieces.  Where  the  wale  pieces  are  scarfed  they  must  be  secured  to  the  ou<>or  piles 
with  screw-bol^  ^  of  an  inch  diameter,  with  nuts,  heads,  etc.,  as  descrii>ed  fur  the 
others.  At  seven  (7)  feet  below  the  top  of  the  cap-pieces,  another  range  of  waling  8x10 
inches  is  to  be  put  on  and  fastened  throughout  with  bolts,  in  like  manner  as  for  the 
upper  tier. 

The  outer  ends  of  the  anchor  timbers  must  l>e  let  into  the  banks  for  such  a 
distance  as  may  be  required,  and  be  secured  to  mud  sills  or  cross  timbers. 

The  superstructure  of  the  bridge — both  for  the  fixed  and  movable  parts — as  well 
as  the  machinery  for  working  the  latter,  will  be  made  a  separate  contract. 

Parties  "  tenderinp, "  should  bear  in  mind  that  all  the  works  connected  with  the 
construction  of  the  piers  and  abutments  of  this  bridge  must  be  done  between  the  close 
of  navigation  of  the  present  year  (1877)  and  the  opening  of  the  canal  in  the  spring  of 
1878  ;  or  during  the  winter  in  which  the  water  of  the  submit  level  of  the  canal  is  drawn 
down  as  low  as  possible  for  these  and  other  purposes. 

For  the  distance  previously  stated — 220  feet — at  the  place  where  the  bridge  works 
are  situated,  the  excavation  required  to  be  done  below  the  surface  water  line  for  the 
widening  and  deepening,  preparing  foundations  of  pier,  abutments,  etc.,  will  be  measured, 
estimated  and  paid  for  as  bridge  pit  excavation. 

The  bulk  sum  tendered  for  un watering  the  pit  for  the  bridge  foundation  roust 
embrace  the  cost  of  constructing  all  coffer  dams  required  to  keep  out  the  water  and  to 
guard  against  leakage,  springs  or  surface  drainage,  togttber  with  the  «-xpense  of  pumping, 
baling,  removing  ice  and  snow  and  every  contingency  connected  with  unwatering  the 
bridge  foundation  or  any  other  portions  of  the  works  during  the  progress  of  the  ojierations, 
and  the  satisfactory  removal  of  all  coffer  dams  and  other  temporary  structures  at  or 
before  the  usual  time  of  opening  spring  navigation. 

From  the  line  of  the  present  bridge  to  Division  Street,  a  macadamized  road  is  to  be 
formed  on  the  east  side  of  the  canal,  of  such  a  width,  height  and  grade  as  property  in  the 
vicinity  and  circumstances  will  permit. 

On  the  west  side  of  the  new  bridge  a  road  ia  also  to  be  made  across  the  onnal 
property.  In  both  cases  the  road  must  be  made  up  with  material  from  the  canal  exca- 
vation ;  that  on  the  east  side  is  to  have  a  covering  I  '2  inchas  in  depth  of  an  a})proved  class  of 
broken  stone,  the  first  six  inches  in  depth  to  consist  of  slone  broken  to  cubes  of  about 
four  inches,  and  the  upper  six  inches  must  be  broken  to  such  dimensions  that  every  piece 
in  its  greatest  length  could  pass  through  a  ring  two  inches  in  diameter.     The  macadam- 
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izlng  to  be  properly  sliouldered  up  and  side  ditches  formed  on  one  or  both  eides  of  sucb 
dimensions  and  with  such  bottom  iucllnatioa  as  may  be  required  for  efficient  di'ainage. 

The  present  swing  bridge  is  to  remain  undisturbed  until  the  new  structui-e  is  in 
full  working  order,  when  the  whole  of  the  old  bridge  is  to  be  i-enioved  and  everything 
done  to  clear  out  the  channel  to  the  required  capacity. 

Contractoi-s  are  therefore  reminded  thet  this  work  will  have  to  be  done  at  a  time 
when  the  water  in  the  canal  is  at  its  usual  height,  that  is  to  say,  both  the  masonry  of  the 
abutments  and  the  fender  cribs  will  have  to  be  taken  out  by  means  of  a  dredge  or  other 
machinery,  and  are  thei^efore  to  bo. tendered  for  by  tho  cubic  yard  ;  the  rate  or  price  to 
include  the  full  removal  of  all  mason  woik  of  tiie  abutments,  the  fender  cribs,  their 
filling,  etc ,  hauling  and  depositing  the  same  at  such  places,  within  a  distance  of  one 
thousand  feet  or  more,  as  may  be  |X)inied  out,  or  placing  them  on  spoil  ground  provided 
by  and  at  the  ex{>ense  of  the  contracior. 

The  removal  of  the  swing  or  morable  part  of  the  structure,  together  with  the 
rollers,  segments  and  all  the  wrought  and  cast  iron  connected  with  it  ;  the  waling  and 
all  such  timbers  as  do  not  come  under  the  first  head,  (or  rate  per  cubic  yard),  are  to  be 
embi-aced  in  the  bulk  sum  tendered  for  the  removal  of  the  swing  bridge,  etc.,  all  of 
which  are  to  remain  the  property  of  the  Department  of  Public  Works,  and  must  be  hauled 
to  and  placed  on  canal  \>ro\)erty  where  pointed  out,  within  a  distance  of  two  miles. 

The  wharves  on  the  west  side  of  the  canal,  south  of  the  present  swing  bridge,, 
have  to  be  removed  ;  the  piles  drawn  or  dug  out,  and  the  entire  material  of  which  they 
are  built,  hauled  and  ]>laced  beyond  the  limits  of  canal  property,  all  the  cost  and 
expenses,  directly  or  indirectly  connected  with  whiih,  must  be  included  in  the  bulk  sum 
tendered  for  that  purpose. 

The  present  lift  lock  between  the  Chip|)awa  Kiver  and  Iho  canal  having  to  be 
removed  it  is  intended  that  a  new  Jock,  if  constructed  in  its  stead,  will  l>e  of  like  dimen- 
sions as  the  present  structure,  and  placed  on  either  the  south  or  north  side  of  the  river  as 
may  be  subsequently  determined. 

The  class  of  workmanship  of  tho  contemplated  lock  l^ing  in  cither  case  the  same; 
the  connecting  walls,  although  differing  in  extent,  are  also  of  a  like  class ;  and  the  river 
connection  ps  well  as  the  protection  works  being,  in  general  similar,  contractors  ai*e 
tJiei-efore  informed  that  the  tendera  submitted  by  them  for  the  works  must  be  pi-ejmred 
in  such  a  manner  that  the  rates  stated  are  clearly  and  distinctly  undei-stood  as  Uis  rates 
which  are  to  ho  applied  throughout  to  the  re8]>ective  items  of  work,  whether  the  lock  be 
built  on  the  south  or  on  the  north  side  of  the  river.  .;■  i^^^i         rM'^e  • 


If  placed  on  the  north  side  of  tho  river,  the  lock  will  be  so  situated  that  the  race 
line  of  the  north  aliutmeut  of  the  now  aqueduct  when  produced  will  pass  transversely 
through  about  the  middle  of  it,  and  the  centre  line  through  it  longitudinally  will  be  such 
that  oppo.'<ite  the  lower  gates  it  will  be  245  feet  fi-om  the  w?s«i  side  of  the  aqueduct,  and 
opposite  the  upjier  gates  the  centre  will  be  230  feet  distant  from  the  san»e  line. 

A  small  circular  basin  will  befori^f^ed  above  the  lock,  which  will  connect  with  tlie 
enlarged  caual  by  a  channel  through  the  west  towing  ])ath. 

Between  the  aqueduct  and  the  tail  of  tho  lock  a  range  of  crib  work  will  be 
placed  along  tho  new  margin  of  the  river,  over  whi<h  will  be  a  wall  of  heavy  randoni- 
ooursed  masonry,  laiaed  to  the  height  of  the  lock  wall  at  one  end  and  to  that  of  tho 
aqueduct  at  the  other  end,  and  made  eith;;r  lower  in  the  middle  or  carried  up  a  lika 
height  throughout. 


\ 
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If  the  lock  is  placed  on  the  south  side  of  the  river,  the  longitudinal  centre  line 
through  it  will  have  an  inclination  of  15  degrt'es  to  the  north  of  a  right  angle  to  the 
range  of  the  aqueduct^  and  240  feet  south  of  the  face  of  its  south  abutment.  The  upper 
wings  will  Ije  extended  so  as  to  form  a  passjige  way  through  the  cowing  path,  and  the 
sonUi  bank  of  the  river  will  require  to  be  ])i'Otected  by  lucaiis  of  ciib  work  and  a  wall, 
as  stated  for  that  on  the  north  Me. 

The  Department  of  Public  Works  reserves  to  itself  the  right  of  adopting  either  of 
thoEe  ploces  for  the  contemplated  lock,  and,  in  either  case,  of  changing  the  site  or  position 
to  such  an  extent  or  distance  as  may  be  considered  most  advantageous  for  eifecting  the 
object. 

These  changes,  it  should  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  wotks  are  commenced  or  during  their  progress,  without  giving  cause  for  any 
increase  or  diminution  in  the  prices  tendered  for  the  ivspcctive  items  of  work,  and  at 
which  rates  only  the  actual  quantities  of  work  done  will,  under  any  ciic  urn  stances,  be 
paid. 

Lock — to  be  one  hundred  and  fifty  (150)  feet  in  length  between  the  gate  quoins  ; 
twenty -six  and  a  ln;lf  (2G^)  feet  wide  in  the  clear  ;    the  bottom  to  be  sunk 
and  arranged  in  such  a  manner  that  the  to])  of  the  mitre  sills  shall  be  nine  and  a  quarter 
(9 J)  feet  below  the  low- water  line  of  the  Chip^mwa  River. 

The  side  walls  are  to  be  of  mjxsonry,  laid  throughout  in  hydraulic  ocraent  mortar,  and 
'Carried  up  to  the  same  level  as  the  walls  of  the  aqueduct ;  the  whole  of  the  work  to  be 
of  the  class  and  executed  in  the  manner  hereinafter  described. 

KxcAVATiON. — The  pit  for  the  foundation  of  the  structure  to  be  made  two  hundred 

and  thirty  feet  in  length  and,  for  the  chamber  part,  fifty-three  feet  in 
width  ;  for  the  recesses  and  wings  the  width  will  be  about  fifty-fi^'e  ^eet ;  the  whole  to 
correspond  to  such  lines  as  marked  out  by  the  ofiicer  in  charge,  and  be  made  to  such  slopes 
as  may  be  required  for  the  stability  of  the  banks  during  the  building  operations. 

The  bottom  must  throughout  be  trimmed  fair,  smooth  and  level  at  the  depth  of 
eleven  and  a  quarter  feet  below  the  low-water  line  of  the  Chippawa  Kiver,  or  to  such 
other  level  as  will  give  an  uniform  bearing  to  the  foundation  timbers  on  which  the  walls 
are  to  rest. 

Prom  the  he-ad  of  the  lock  to  where  the  entrance  channel  connects  with  the  line  of 
the  main  canal  the  bottom  is  to  be  sunk  iwcnty  feet  lower  than  the  level  of  the  aqueduct 
coping,  and  the  water-way  made  of  the  width  required  by  the  circumstances,  together  with 
a  sufficient  space  for  the  side  walls  to  be  built  alongside  of  it. 

From  the  tail  of  the  lock  to  the  river  the  channel  is  to  be  made  thirty  feet  wide  at 
bottom  when  sunk  to  the  depth  of  one  foot  below  the  mitre  sill  of  the  lock. 

The  material  excavated  from  the  lock  pit  and  entrance  channel,  when  of  fa  suitable 
kind,  is  to  be  u^ed  for  embankment,  and  such  of  it  as  may  be  considered  by  the  officer  in 
-charge  to  be  unfit  for  that  purpose  or  found  not  to  be  required  for  it,  must  be  removed 
and  disposed  of  as  stated  in  a  preceding  part  of  this  specification. 

All  the  excavation  taken  from  the  channel  below  the  lock  must  be  hauled,  transported 
and  placed  in  spoil  on  ground  proviiled  by  and  at  the  expense  of  the  conti*actor,  as  men- 
tioned for  the  material  taken  from  the  foundation  of  the  aqueduct. 

The  seats  for  all  banks  must  also  be  prepared  by  mucking  and  removing  unsiiitabl« 
material  as  previously  described^  and  the  rate  tendered  for  excavation  must  cover  the  cost 
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of  making  up  banks  in  rear  of  lock  walls  and  at  any  other  place  where  they  are  required 
itliin  the  limits  of  the  section. 


Foundation  Timbers — to  be  of  pine  1 2  inches  square,  of  the  full  lenf^th  to  reach 

across  the  chamber  and  space  to  be  occupied  by  the  walls 
on  both  sides  ;  but  occasionally  two  timbers  may  be  used  to  make  up  this  distance,  one  of 
which  must,  however,  extend  from  the  rear  line  of  one  wall  across  the  chamber  to  18 
inches  under  the  front  edge  of  the  wall  on  the  opposite  side. 

They  J»re  to  be  laid  6  inches  apart  through  the  chamber,  above  the  upper  mitre  sill 
and  at  the  lower  end  of  the  lock,  and  must  rest  uniformly  throughout  their  entire  length 
on  the  bottom  and  on  sub  sills  placed  under  the  walls.  Tlio  spaces  between  them  must,, 
immediately  alter  they  are  satisfactorily  laid,  be  well  filled  with  the  best  description  of 
puddle  well  cut  and  lammed,  or,  if  directed,  the  spaces  and  at  the  ends  of  the  timbers 
must  be  made  up  with  concrete  ;  their  tops  must  be  dubbed  to  an  uniform  suiface  to 
afford  a  fair  bearing  for  the  planking.  The  timbers  before  being  laid  must  be  counterhewn 
if  so  directed. 

Sub  Sills. — Two  ranges  of  sub  sills  are  to  be  placed  longitudinally  under  each  of  the 
side  walls.  They  are  to  be  of  pine  timber  1 2  inches  square,  arranged  in 
trenches  cut  for  their  reception,  and  laid  so  that  their  tops  shall  be  on  the  same  level  as 
other  parts  of  the  foundation.  The  spaces  alongside  of  them  must  be  well  filled  with 
puddle,  and  also  a  space  of  4  inches  between  the  ends  of  the  respective  pieces ;  they  are 
not  to  pass  through  the  sheet  piles,  but  must  be  left  6  inches  short  on  each^  side,  which 
space  is  to  be  filled  with  puddle  or  concrete  as  may  be  required. 

MiTBE  Sill  Platform — to  be  10  feet  in  width,  made  up  of  timbers   12  inches 

square  and  of  a  length  to  reach  from  rear  to  rear  of  walls, 
all  of  which  must  be  counterhewn  and  well  jointed  with  a  plane  so  as  to  make  water-tight 
joints  foi  their  entire  length  and  depth.  They  are  to  be  secured  by  three  wrought  iron 
screw-bolts  1^  inches  in  diameter  passing  horizontally  through  the  platform. 

Both  ends  of  the  bolt  must  have  double  nuts  and  washers  in  order  to  form  a  connec- 
tion with  shacklt.-bolts  passing  through  and  secured  to  anchor  timbers  laid  at  the  bottom 
of  the  sheet  pile  trenches  or  to  a  block  of  masonry  built  for  that  purpose. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  threads  of  oakum,  and 
every  precaution  adopted  to  render  the  whole  water-tight. 

Puddle  Trenches,  etc. — Five  or  moi-e  trenches  are  to  be  cut  across  the  foundation 

for  the  i*eception  of  sheet  piles,  namely  :  one  at  the  upper 
side,  another  at  the  lower  side  of  each  of  the  mitre  sill  platfbrms,  and  one  at  the  lower 
end  of  the  lock.     They  are  to  be  sunk  5  feet  below  the  foundation  timbers  and  are  not  to 

%r 

exceed  ^J^  feet  in  width.     One  side  of  each  trench  must  be  cut  plumb  and  smooth,  so  as 
to  afford  an  even  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  are  built  or  anchor  timbers  arranged  and  the  piles  placed,  the 
trenches  must  be  well  filled  with  puddle  to  the  height  of  the  adjoining  ground. 

The  puddle  must  in  all  cases  be  made  of  the  best  material  for  that  puqiose  w^hich  can 
be  obtained  on  the  section,  and  must  be  cut,  mixed,  prepared  and  laid  as  dii^cted  by  the 
officer  in  charge.  Ranges  of  sheet  piles  are  also  to  be  placed  in  the  foundation  of  the 
chamber  if  so  directed. 

Shekt  Piles — to  be  of  4-inch  pine  plank  placed  close  vertically,  generally  6  feet 

long  ;  they  are  to  be  jointed  with  a  plane  and  the  edge  of  each  plank 
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ehamfered  on  the  side  next  the  trench.     When  placed  they  are  to  be  fafitencd  to  the  plat* 
form  or  sill  timber  with  8-inch  pressed  spikes,  two  through  ihe  top  of  each  plank. 

Flooring — to  consist  of  two  courses  of  pine  plank  ;  the  first,  3  inches  in  thickness, 
is  to  extend  over  the  whole  area  of  the  foundation ;  and  the  second 
course,  2  inches  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber  and  at  both 
ends  of  the  lock.  They  are  all  to  be  jointed  with  a  plane,  and  when  being  laid  must  be 
driven  up  with  wedges  to  water-tight  joints  ;  every  3  feet  in  width  of  planking  in  both 
eourses  n^ust  break  joints  at  least  4  feet ;  and  the  upper  course  must  in  all  cases  break 
joints  both  lengthwise  and  transversely  with  the  one  underneath. 

The  lower  course  to  be  fastened  with  white  oak  treenails,  9  inches  long  and  1  ^  inches 
diameter,  two  in  each  end  of  a  plank  and  one  on  alternate  sides  at  every  crosbiug  of  a 
timber ;  it  must  be  dubbed  to  an  uniform  surface  before  the  second  course  is  laid,  the  latter 
to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank  and  one  at  each  crossing 
of  a  timber  on  alternate  sides  of  the  plank. 

Mitre  Sills — to  be  of  the  best  description  of  white  oak  timber,  properly  squared  and 
dressed  with  a  plane.     They  are  to  be  framed,  mortised,  tenonned  and 
secured  in  the  manner  shown  on  a  detailed  plan  to  be  furnished. 

The  mBin  sills  are  to  be  32^  feet  long,  let  3  feet  into  the  wall  at  each  end  ;  they,  as 
well  as  the  braces,  must  be  of  a  size  to  stand  18  x  15  inches  when  dressed.  The  mitre' 
sills  are  to  be  18  x  18  inches,  checked  3  inches  into  the  platform  timbera,  and  are  to  be 
tenonned  into  each  other  at  the  mitre,and  at  the  toe  tenonned  and  boxed  into  the  main  sill. 
A  check  3  inches  deep  is  to  be  cut  into  the  lower  edge  of  the  mitre  sills,  to  receive  the 
ends  of  the  first  course  of  planking. 

Before  they  are  put  together,  all  the  mortises,  tenons  and  joints  must  be  well  coated 
with  white  lead ;  and  when  about  to  be  placed  in  their  berths,  a  strip  of  canvas  well 
saturated  in  boiling  tar  is  to  be  plaoeid  in  the  check  formed  in  the  platform  into  which 
the  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron  3}  inches 

wide  and  five-eighths  (|)  of  an  inch  thick,  let  in  flush,  fastened  with  bolts  and  arranged 

.  as  shown  on  plan.     The  holes  thi-ough  them  must  be  punched  so  as  to  retain  the  tull 

strength  of  the  iron  ;  the  bolts  are  to  be  2  feet  three  inches  long,  one  inch  and  a  half 

(Hin.)  diameter,  have  upset  heads,  and  be  well  ragged  at  ihe  points. 

Masonry. — The  side  walls  of  the  lock  are  to  l>e  about  thirty  one  feet  in  heis;ht ; 
those  forming  the  chamber  are  to  be  ten  and  a  half  (10^)  feet  thick  at 
bottom,  strengthened  by  counterforts,  with  two  and  a  half  (2j^)  feet  projection  and  six 
(6)  feet  in  length  canied  up  in  rear,  not  more  than  twelve  feet  apart  in  line  of 
wall ;  the  recesses  are  to  be  twenty  six  inches  deep  and  the  walls  of  them  eleven  (11)  feet 
thick  at  bottom. 

The  faces  of  the  quoin  piera,  recesses  and  wings  are  to  be  cariied  up  plumb,  but  the 
chamber  walls  are  to  have  a  batter  of  one  in  twenty  four. 

The  backs  of  the  walls  are  in  all  cases  to  be  carried  up  plumb  to  within  five  feet  of 
the  top,  thence  batter  to  the  retir  line  of  the  coping ;  counterforts  to  terminate  where  the 
frost  batter  on  other  parts  of  the  walls  commence. 

All  the  masonry  of  the  new  lock  trust  be  of  an  approved  class  of  sound  and  durable 
stones,  those  which  form  the  face  work  must  be  free  from  drys,  seams  or  other  defects, 
and  must  be  at  least  equal  in  every  respect  to  the  best  clf»ss  of  stones  used  in  the  walls  of' 
the  present  lock. 
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The  piers  at  the  gate  quoins,  the  i*ecess  piera  and  the  coping  are  all  to  be  of  cut 
atone,  dresM'd  and  laid  so  that  the  beds  and  end  joints  nhall  not  exceed  thi-ee-td.xteentliA 
( ,'^)  of  an  inch. 

The  chamber  walls,  recess  walls  and  wings  are  to  be  faced  with  a  good  description 
of  neatly-picked  or  pointed  coursed  work — coping  excepted — pi*epared  in  such  a  manner 
that  when  laid  their  beds  end  and  joints  shall  not  exceed  one-half  (^)  an  inch. 

The  north-west  wall  and  a  large  part  of  the  lower  and  upper  ends  of  the  south- 
east wall  of  the  present  lock  must  be  taken  down  and  removed  to  at  least  twenty  one 
feet  below  the  level  of  the  coping  of  the  aqueduct,  or  to  the  floor  of  the  lock,  if  so 
directed. 

AW  the  stones  thus  removed  that  may  be  found  suitable  for  use  in  the  new  stmotare 
mnst  be  placed  in  such  positions  that  they  can  be  advantageously  used  for  that  purpose 
or  for  the  retaining  wall,  as  the  conti*acbor  may  be  directed. 

The  defective  portions  of  the  stones  and  waste  to  be  spoiled  beyond  the  limits  of  the 
section,  on  ground  provided  by  the  contractor,  or  at  such  a  place  that  they  will  not  inter- 
fere with  any  of  the  contemplated  improvements. 

The  contractor  to  state  in  the  tender  the  rate  per  cubic  yard  at  which  he  will  be 
willing  to  remove  the  whole  of  the  old  lock,  or  any  part  of  it  he  may  be  called  upon  to 
take  down  at  any  time  during  the  progi'css  of  the  works  on  the  section. 

He  will  also  be  expected  to  state  in  the  tender  a  bulk  sum  for  which  he  will  be 
willing  to  form  a  dam  above  the  present  lock  and  another  below  it.  The  up[>er  dam  to 
be  built  in  such  a  manner  as  will  be  certain  to  meet  the  requirements  when  the  water  of 
the  main  canal  is  at  its  highest  level — the  lower  dam  to  be  so  constructed  and  of  such  » 
height  as  will  admit  of  laying  the  bottom  of  the  lock  dry. 

In  this  bulk  sum  must  also  be  included  all  the  pumping  necessary  for  nn watering 
the  space  between  the  dams  down  to  the  floor  of  the  lock,  if  required. 

The  stones  taken  out  of  the  old  lock  which  may  be  considered  fit  for  use  and  be 
allowed  in  the  new  lock  will  be  charged  to  the  contractor  at  the  following  rates : — 

Hollow  quoins,  per  cubic  yard $7  50 

Coping  stones,  "  6  50 

Hecess  quoins,  **  6  00 

Cut  stone  ashlar,  .  "  5  50 

Chamber  and  other  face  work,  *'  4  00 

Backing  stone,  •*  2  50 

The  stones,  other  than  those  referred  to,  must  be  of  the  dimensions  hei*ein  stated, 
and  be  prepared  in  the  following  manner  : — 

Cut  Stones — must  be  neatly  dressed,  boucharded  and  suited  to  the  positions  they 

are  to  occupy  in  the  work.  Their  arrises  must  be  kept  good,  their 
upper  and  lower  beds  made  parallel  and  their  end  joints  in  all  cases  kept  full  for  at 
least  two-thirds  the  depth  of  the  beds. 

The  backs  of  the  stones  must  be  hammered  or  picked  to  such  lines  that  the  backing 
stones,  when  laid,  may  form  with  them  joints  net  exceeding  one  inch  in  width. 

They  are  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet  long  in 
line  of  wall,  and  not  less  than  2  and  3  feet  depth  of  bed  in  the  alternate  courses.      In 
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each  course  nrnst  be  headet«  of  nt  least  2  feet  length  of  face  and  4^  feet  depth  of  bed, 
placed  not  more  than  eleven  (11)  feet  aj  art  from  centre  to  centre.  The  headers  in  each 
course  are  to  be  armuged  as  nearly  as  possible,  mid- way  between  those  in  the  cours3 
immediately  below. 

No  two  vertical  joints,  in  Adjoining  courses,  are  to  be  nearer  each  other  than  1 2 
iucbes,  and  care  must  be  taken  that  the  bond  in  rear  of  the  face  stone  is  also  pro[>erlY' 
formed  throughout. 

• 

When  the  face  stones -are  over  24  inches  in  height,  the  depth  of  bed  of  the  stretchers 
in  the  alternate  courses  must  bo  at  least  1^  times  their  height,  and  the  headers  2\  times 
their  height;  and  in  all  cases  the  tail  of  a  iieader  must  hav3  a  width  of  two<thirds  (ff) 
^he  length  of  its  face. 

Hollow  Quoins — to  be  alternately  headers  and  stretchers,  the  former  three  and  u 

half  (3 J)  feet  face  and  five  (5;  feet  depth  of  bed,  the  latter  five 

'5)  feet  face  and  three  and  a  half  (3 A)  feet  bed.      The  headers  are  to  be  checked  so  as  to 

(bond  at  least   i  foot  over  the    face  stones  of  the  recess.     The  nose  of   the  quoins  to  be 

rounded  and  the  hollow  adapted  to  quoin  posts  of  IG  inches  diameter  and  otherwise  pre- 

.pared  in  a  manner  similar  to  those  in  the  present  lock. 

Recess  Quorxs — to  be  also  3J  x  5  feet  and  5x3^  feet,  laid  alternately  out-bond 

and  in-bond,  the  outer  corner  to  be  chamfered  to  6  inches  deep  ou 
the  face  and  8  inches  in  the  recess ;  the  headers  to  be  checked  so  as  to  make  return-bond 
with  the  face-stones  of  tlie  recess. 

The  ends  of  the  stones  which  form  part  of  the  chamber  quoin  and  recess  piers  are  to 
be  he%elled  ofif,  and  made  to  form  a  bond  at  the  inner  angle  and  a  foot  over  io  alternately. 

Coursed  "Work, — for  the  face  of  the  chamber,  recesses  and  wing-walls  may  be   9 

inches  high  and  upwards,  but  a  course  once  commenced  must  be 
continued  the  same  height  throughout,  and  in  no  case  will  more  than  two  courses  be 
allowed  to  make  np  the  height  of  one  course  ofcut  stone. 

They  must  be  at  least  18  and  28  inches  depth  of  bed  in  the  alternate  courses,  and 
have  not  loss  than  2  feet  length  of  f^ce  in  line  of  wall.  In  every  course  there  are  to  be 
headers  of  at  least  20  inches  length  of  face  and  3^  feet  depth  of  bed,  placed  not  more  than 
12  feet  apart  from  centre  to  centre. 

The  face  of  the  stones  must  be  neatly  picked,  pointed  or  scabbled  to  suit  the  batter 
*of  the  chamber  ;  for  other  pltsces  the  beds  are  to  be  at  right  angles  to  the  face,  and  in  all 
cases  they  must  be  made  to  such  lines  as  will  adapt  them  fully  to  the  position  they  are  to 
occupy  in  the  work.  Their  end  joints  must  be  squared  or  kept  full  for  a  distance  of  at 
least  6  inches  back  from  the  fac<^,  and  all  prominent  or  projecting  points  must  be  dressed 
off  both  beds  ot  the  stone  of  every  course,  and  everything  done  that  is  necessary  to  guard 
against  the  horizontal  or  vertical  joints  exceeding  half  (^)  an  inch. 

Backing. — For  10  feet  below  and  4  feet  above  the  gate  quoins  the  backing  must  l)e 
of  an  approved  class  of   large  well-8h»ped  stones  not  less  than  6  inches 
dn  thickness  and  4  feet  area  of  bed,  laid  level  in  full  mortar  beds,  and  properly  bonded 
ihcoaghout  the  wall. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  give  a  fair  and  equal  bearing 
•on  the  course  below  ;  thin  wedge-shaped  edges  of  stone  must  in  all  cases  be  broken  off  to 
*not  less  than  C  inches  thick. 
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The  backing  RtoneA  must  invariably  be  laia  on  their  broadest  beds.  No  pinnic^ 
irill  be  })ermitted. 

The  backing  for  the  chamber  work  must  also  be  of  flat-bedded  stones,  but  they  may 
be  of  less  dimensions  than  those  above  describeil,  provided  tliey  have  a  bond  of  9  inches^ 
and  that  the  bond  in  the  interior  oi  the  wall  is  at  no  place  less  than  6  inches* 

All  the  stones  must  be  laid  in  full  mortar  beds,  and  the  vortical  joints  be  fully 
groute  \  up  as  the  work  proceeds. 

Coping  Stones — of  the  chaml>er,  rccesnes  and  wing  walls  are  to  be  4  feet  wide  ou 

top,  increasing  in  width  downwards  to  the  frost  batter  in  the  tvar,. 
and  those  for  the  chamber  to  the  face-batter  of  the  walls.  They  are  to  V>e  of  a  like  height 
of  course  as  those  on  the  present  lock,  and  not  less  than  4  feet  long  in  line  of  wall. 

The  coping  at  the  hollow  and  recess  quoins  must  be,  however,  6  J  feet  square  on  top. 

The  lower  beds  and  joints  of  each  stone  must  be  kept  full ;  the  upper  beds  and  face* 
neatly  dressed,  and  the  inner  toj)  arris  rounded  to  a  radius  of  3  inches.  If  din^cted,  a 
dowel  4  inchet  long  of  >  i-  inch  iran  is  to  be  inserted  iu  every  joint  15  inches  back  fit>m 
the  face  and  6  inches  from  the  top. 

Breast  Wall — to  be  carried  up  to  within  6  inches  of  the  bottom  of  the  adjoining 

reach,  unconnected  with  the  side  walls  of  the  lock.  It  is  to  he  of 
ooursed  masonry,  7  feet  wide  at  boUom,  plumb  in  the  rear,  and  on  the  lower  side  batter 
to  a  width  of  4  feet  on  top  ;  it  is  to  be  covered  with  large,  flat-bedded,  scabbled  and  well- 
jointed  coping  stones. 

Mortar   and    Qrout — to  be  prepared  and  used  as  previously  described,  and  tbe- 

works  generally  carried  on  as  stated  in  the  jireceding  part 
of  this  specification. 

Contractors  are  expected  to  state  a  price  in  their  tender  for  which  they  would  htr 
willing  to  protect  the  entiance  channel  from  the  canal  to  the  lock  in  each  of  the  following 
ways,  viz : 

1. — By  a  wall  of  random-coursed  masonry — that  is  to  say,  that  both  beds  of  the- 
face  stones  are  to  be  level,  but  continuous  courses  will  not  be  rt^quired.  The  walls  to  be 
2^  feet  wide  on  top  and  have  a  batter  of  one-nixth  to  one  on  the  front  side,  and  on  the 
rear  side  increase  at  the  rate  of  oivi'/uurih  to  one  for  the  first  4  feet  fi-om  the  top,  thence^ 
downward  they  are  to  be  plumb. 

The  walls  must  be  built  of  an  approved  class  of  sound,  durable,  flat  and  well-shaped 
stones,  not  less  than  6  inches  thick  and  2  feet  in  length,  with  at  least  3  feet  area  of  l«d, 
laid  so  as  to  form  pioper  bond  over  and  with  each  other  in  both  front  and  i-ear.  The  faoes^ 
of  the  stones  must  be  hammered  or  scabbled  to  lines  corresponding  to  the  position  they  are 
to  occupy  in  the  work,  and  in  every  15  inches  iu  height  of  wall  thera  must  be  headers  of 
at  least  3  feet  depth  of  bed,  placed  not  more  than  7  feet  apart. 

The  coping  stones  must  be  2^  feet  wide,  not  less  than  3  feet  long,  and  at  least  ^ 
inches  thick. 

In  rear  of  each  wall,  from  a  line  15  feet  below  the  top,  a  space  15  inches  in  width  is* 
to  be  made  up  with  small  stones  or  quarry  waste,  well  rammed. 
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The  retoijiing  wall  between  the  aquedact  and  the  lock  to  be  of  a  similar  class  of 
work. 

2. — Mnking  the  inclination  of  the  bank  two-thirds  horizontal  to  one  vertical  and 
fitcing  it  with  pitched  stone  3  feet  in  depth  at  bottom  and  2|  at  u>p.  The  atones  to  be 
laid  on  a  foot  in  depth  of  quaiT?  refuse  or  gravel  and  at  right  ans:)es  to  the  face,  in  regu- 
lar ooai-ses  six  inches  or  more  in  thickness  ;  one-thit*d  of  theHoperficial  area  to  be  of  stones 
Hhe  full  depth  of  bed  above  stated,  the  other  two-thii*ds  may  be  made  up  of  two  stoiMS. 

The  rear  {>art  of  the  first  or  lowest  conrse  to  be  let  into  the  bottom,  and  the  top 
•oarse  throughout  to  be  ^}  feet  in  width  and  9  inches  thick,  made  with  a  rounded  edge, 
If  Bo  directed. 

The  stones  must  in  all  cases  bond  properly  over  and  with  each  other,  and  the  whole 
be  executed  in  a  satisfactory  and  workmanlike  manner. 

It  is  to  be  distinctly  understood  that  the  tender  for  either  the  vertical  wall  or 
inclined  protection  whII  may  be  accepted  as  a  whole  or  in  part,  without  giving  pause  for 
anj  inci^ase  or  diminution  of  the  prices  tendered  for  the  respective  items  of  work  that 
nay  be  performed. 

It  is  also  to  be  clearly  and  distinctly  understood  that  all  ihe  excavation,  dredging 
or  work  to  be  done  on  this  seoti  m  for  the  deepening  and  enlarging  of  the  canal,  for  the 
fonndation  of  the  aqueduct,  increasing  the  width  of  the  channel  of  the  Chippawa  River, 
and  forming  entrances  to  the  lift  lock,  otc.,  will  be  measui*ed,  computed  and  pai<l  for  in  the 
"solid."  For  tliis  purpose,  before  the  works  are  commenced,  levels  will  be  taken  of  all 
those  parts  of  the  ground  to  be  removed  over  the  water  surface  and  accurate  soundings 
made,  with  reference  to  fixed  and  permanent  bench  marks,  at  short  jistances  apart  along 
the  whole  length  and  breadth  of  that  part  of  the  present  canal  within  the  boundaries  of 
the  section  ;  also  of  that  part  of  the  Chippawa  River  where  the  aqueduct  and  other  works. 
are  to  be  placed  and  where  the  river  is  to  be  widened. 

Contractors  intending  to  tender  for  this  work  are  requested  to  bear  in  mind  that 
Bene  of  the  material  excavated  for  the  enlargement  or  deepening  of  the  canal  will  he 
tllowcd  to  pass  down  through  what  is  called  the  aqueduct  lock ;  nor  will  any  of  the 
material  excavated  from  the  bed  of  the  river,  the  foundation  of  the  aqueduct,  the  widen- 
ing or  deepening  of  the  river  channel,  forming  an  entrance  to  the  lift  lock,  or  for  any 
tther  purjiose  whatsoever,  be  allowed  to  be  taken  up  through  that  lock. 

/ 
In  all  matters  connected  with  the  prosecntion  of  the  works,  the  transportation  and 
delivery  of  all  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  carry- 
ing oif  the  operationa  of  deepening  the  channel,  or  of  the  disposal  of  the  excavated  or 
iredged  material,  or  in  proceeding  with  any  part  of  the  operations  connected  with  the 
work,  the  contractor  must  be  governed  by  the  canal  r^ulations  and  the  interpratation 
pot  upon  them  by  the  officer  entrusted  with  that  duty  ;  he  must  further  use  every  pre- 
cautbn  to  guard  against  interrupting,  impeding  or  in  any  way  interfering  with  the  navi- 
gation, as  he  will  be  held  strictly  and  legally  liablo  for  all  dnmage,  loss  or  detention  that 
viy  vessel  when  passing  through  the  canal  may  sustain  from  any  of  his  acts,  whether  such 
nmili  from  a  desire  to  prosecute  the  works,  inattention  or  any  other  cause. 

The  different  works  herein  described  or  enumerated  are  to  be  proceeded  with  at  the 
tune  and  in  the  order  required  by  the  Dei>artment  of  Public  Works,  and  must  be  ex(v 
«ated  agreeably  to  the  plan  contemplated  in  th's  specification,  although  all  that  may  be 
Inquired  to  complete  the  design  may  not  ha\  e  been  |)articularly  described. 
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Detailed  PfiANS. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangements  and  general  mode  of  construction,  but  detailed 
-ilrawings,  arranged,  modified  and  adapted  to  the  cirnumstannes  and  the  locality,  and  for 
all  such  parts  of  the  stnictures  as  may  be  considered  necessary  for  the  full  understanding 
of  the  design  will  be  furnished  as  the  works  proceed. 

If  any  alterations  be  rendered  necessary  by  any  cause  or  for  tho  benefit  of  the  works, 
the  contractor,  if  directed,  must  carry  them  out  in  like  manner  as  if  they  formed  a  part 
of  the  original  design,  and  at  a  rate  or  price  fixed  by  an  authorised  officer  for  the  addi- 
tional or  reduced  expense  that  may  \ye  caused  by  the  alterations. 

Materials,  Service  Ground,  etc. — The  contractor  must  provide,  at  his  own  cost  and 

expense,  all  the  service  ground  that  may  b« 
required  for  the  placing  ur  preparing  of  materials,  or  for  the  erection  of  sheds,  storehousei 
or  any  other  buildings,  or  for  temporary  roads,  or  for  any  other  purpose  whatsoever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials,  furnish  all 
plant,  tools,  vessels,  machinery,  equipment,  labor  and  everything  necessary  for  the  satis- 
factory execution  and  completion  of  the  different  works  contemplated  in  the  forcing 
specification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds  ;  and  the  prices  ten- 
dered for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase,  delivery, 
workmanship  and  every  contingency  connected  with  the  due  prosecution  of  the  work  as 
herein  described  and  the  instructions  of  the  engineer  in  charge. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printdd 
forms,  and — in  the  case  of  firms — except  there  are  attachrd  the  actual  signatures,  the  nature 
of  the  occupation  and  place  of  residence  of  each  member  of  the  same.  ^ 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required,  by  deposit 
of  money  to  the  amount  of  Jive  per  cent,  on  the  bulk  sum  of  the  contract 

Ninety  per  cent  only  of  the  progress  estimates  will  be  paid  until  che  co&ipletion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
])ersons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
these  conditions,  as  well  83  for  the  due  performance  of  the  works  embraced  in  th« 
contract. 

The  works  are  to  be  commenced  Immediately  after  the  person  or  |)er8on8^ho0e 
'<  Tender  '*  has  been  accepted  shall  have  entered  intu  contract,  and  must  be  proceeded 
with  in  order  following  :  <- 

The  covered  drain  on  the  east  side  of  the  canal  to  be  completed  by  the  15th  day  of 
November  next  (1877). 

Dredging  operations  for  the  foundation  of  First  and  Second  Sections  of  the  new 
aqueduct  to  be  proceeded  with  for  at  least  two  months  during  the  autumn  of  1877. 

Material  to  be  provided  and  delivered  by  the  15th  day  of  November  next,  for  the 
masonry,  pier  work,  etc.,  for  the  road  bridge  opposite  Division  Street,  in  the  Town  of 
Wclhind. 
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The  piers,  abutments  and  protection  works  for  this  bridge  to  be  built  between  the 
oloeing  of  the  canal  this  autumn  and  the  opening  of  navigation  in  the  spring  of  the  year 
1878. 

Coffer  dams  for  the  main  parts  of  the  First  Section  of  the  new  aqueduct  to  be  put 
in  daring  the  winter  and  spring  of  the  year  1880. 

In  the  summer  and  autumn  of  the  year  1878  the  space  within  the  First  Section  of 
the  coffer  dams  fur  the  aqueduct  to  be  unwatered,  excavated  to  the  required  depth,  the 
foundation  laid  and  part  of  the  masonry  built. 

In  the  year  1879  the  coffer  dams  for  the  Second  Section  of  the  aqueduct  to  be  put 
in,  the  foundation  laid  and  the  masonry  of  the  four  southern  arches  carried  up  to  at  least 
medium  high  water. 

The  new  lift  lock  to  connect  the  Chippawa  Kiver  and  canal,  in  the  Town  of  Welland,. 
to  be  completed  by  the  first  day  of  September,  1879. 

In  the  winter  of  1879  and  1880  the  coffer  dams  fur  the  TAtrc^  Section  of  the 
aqueduct  to  be  put  in,  the  foundation  laid  and  masonry  carried  up  in  the  summer  and 
antumn  of  the  year  1880. 

Farther,  the  entire  arrangements  must  be  such  as  will  fully  satisfy  the  Department 
tf  Public  Works  that  the  whole  of  the  works  described  in  the  foregoin'^  specification  and 
«mbraoed  in  the  contract  can  be  fully  completed  on  or  before  the  first  day  of  June,  1881. 

JOHN  PAGE. 

Chief  Engineer  of  Public  Works, 
Ottawa,  20th  June,  1877.  • 
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WELLAND  CANAL 


;.  SPEGIFICATICN    of  ihe    Work    to    he    done    on  SEG7I0N 

No.    TWENTY-EIGHT  of  ihe  EulargtmmL 


This  section  extends  from  a  point  nearly  opposite  the  place  where  the  line  of  the 
original  canal  takes  a  hudden  beaid  to  the  soiuh-east  at  about  mid- way  between  the 
present  road  bridge  over  the  canal  at  the  Town  of  Welland  and  the  bi-idge  for  the 
crossing  of  the  Canada  Southern  Failway  ;  it  continues  fully  1,500  feet  to  the  south  oft 
line  passinfi^  longitudinally  through  the  centi'e  of  the  lock  at  the  Junction,  and  is  in  tho 
&ggi'6g>ito  about  4,950  ieet  in  length. 

The  works  upon  it  embrace  the  widening  and  deepening  of  the  canal  and  depositing 
the  material  excavated  at  the  places  and  in  the  manner  herein  stated  ;  the  cirnstructioD 
of  the  picis  and  abutments  for  a  swing  bridge  at  the  Junction;  the  removal  of  the 
abutments,  piles,  fenders  and  all  other  parts  of  the  present  swing  bridge  neeessarj  to 
give  the  full  width  of  cLannel  and  slo|}e  to  the  banks,  including  the  removal  of  the  bridge 
itself,  and  such  other  \to]-ks  as  may  bo  required  to  eflect  the-  contemplated  object. 

Tlie  water-way  is  to  be  enlarged  to  a  width  of  one  htindred  feet  at  bottom  when 
sunk  to  an  uniform  depth  of  l'|  feet  below  the  top  of  the  mitre  sills  of  the  present  lockal 
Port  Colborne,  and  the  foundations  of  the  bridge  abutnienls  and  piera  ai'e  to  be  placed 
sufficiently  low  to  afford  a  depth  of  15  feet  in  the  i-each  at  assumed  low-water  level  of 
Lake  Erie. 

The  excavation  connected  with  the  increased  width  of  channel  will,  for  the  most 
part,  be  on  the  west  side  of  the  present  line  ;  the  site  of  the  new  bridge  will  be 
immediat(;ly  south  of  where  the  feeder  connects  with  the  main  canal,  which,  together 
with  the  width  of  water-way  at  the  different  places,  is  indicated  in  red  on  the  general 
jplan. 

The  Departnient  of  Public  Works,  however,  reserves  to  itself  the  right  of  changinf 
the  whole  or  any  part  of  the  line  to  such  an  extent  as  will  admit  of  widening  the  channel 
wholly  on  either  one  side  or  the  other,  or  of  increasing  the  width  on  both  sides,  us  magr 
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he  snbseqnently  'Yetermined  ;  nlso  of  changing  the  position  of  tlie  road  bridge  to  anj 
place  between  the  line  of  the  Canada  Saiitiieni  Rnilw^ay  and  the  sonth  end  of  the  aeciion 
Ihat  may  be  considered  the  most  advantageous  for  the  purpose  contemplated. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  l>e  made  either 
before  the  operations  are  coismenced  or  during  their  pi ogr(\«(8,  without  giving  cause  for 
■any  increase  or  diminution  of  the  prices  tendered  for  the  reiipective  items  of  work. 

The  side  slopes  in  cuttings  as  well  as  those  of  banks  are  to  be  made  two  horizontal 
to  one  vertical,  except  where  they  connect  with  the  lui^l^e  abutments,  when,  for  such  a 
distance  as  may  be  inquired,  they  may  1»6  made  one-half  h  n'izontal  to  one  vertical,  or  to 
any  other  angle  between  the  least  and  greatest  of  these  two  slopes  as  may  be  dii-ected. 

Por  about  200  feet  at  the  north  end  of  the  section  and  850  feet  at  the  south  end, 
and  in  the  vicinity  of  th  «  Canada  Southern  Riilway,  the  west  bank  or  towing  path  will 
|>ass  thi*ougli  the  original  cana! ;  these  places  must  bo  made  up  iluring  the  time  when  the 
water  Ls  drawn  off.  Contractors  ai-e  therefore  requested  to  bear  this  in  mind,  as  well  as 
the  fax^t  that  these  parts  of  the  bank  must  be  made  of  material  excavated  inside  the  line 
of  the  enlargement,  that  is  to  say,  of  such  materLi]  a^  now  forms  the  went  bank  of  the 
pves3nt  cannl  at  any  place  within  a  distance  of  1,203  feet  of  where  it  is  to  be  used,  if 
required.  The  seats  for  chem  must  be  made  either  level  or  with  a  declivity  outwards 
irora  the  canal,  in  steps  of  not  less  than  15  feet  in  width,  transversely  ;  at  all  places  the 
seat  for  them  must  ba  cleared  of  all  muck,  loose  stones,  logs,  roots,  slabs  and  all  kinds  of 
rubbish  and  objectionable  matter  ;  Ijose  earth  must  also  be  removed  for  sucji  a  depth  as 
the  officer  in  charge  may  consider  necessary. 

In  all  cases  where  a  bank  adjoining  the  canal  has  to  be  made  over  sloping  ground 
the  seat  must  invariably  be  either  cut  down  so  as  to  give  a  level  bearing  or  be  made  into 
benches,  each  of  w!:irh  must  of  itself  present  a  horizontal  surface  of  sufficient  width  to 
admit  of  a  suitable  connection  being  made  and  so  as  tj  guard  against  any  tendency  to 
slide. 

For  preparing  the  scats  of  banks  the  material  removed  will  be  measured  in  the 
^*  solid,"  and  the  quantity  [wid  for  at  the  same  rate  as  for  earth  excavation  on  the  seel  ion, 
which  rate  should  be  clearly  understood  to  include  the  cost  of  handling  all  kinds  of 
material  necessiry  to  effect  the  object,  and  the  removal  of  the  same  to  such  places  within 
the  limi^  of  the  section  or  elsewhere  as  may  be  directed. 

When  forming  banks  adjoining  the  canal  the  tnat^ial  must  be  /laulecl  on  $o  ths 
re^^Uve  plcicea  in  cirUs  or  wciq'jons  and  laid  on  in  layers  not  exceeding  one  foot  in  depth 
«U  a  time. 

The  matei'ial  excavated  in  widening  and  deepening  the  channel,  for  fully  half  a  mile 
at  the  north  end  of  the  section,  can  be  placed  on  the  west  sile  of  the  canal  at  the  distanoo 
back  from  the  water  line,  and  in  the  manner  subsequently  stated. 

On  the  south  side  of  the  Canada  Southern  Railway  there  is  a  large  area  of  water- 
-covered  t^psice  which  can  be  used  for  spoil  ground  to  such  an  extent  as  the  contractor's 
arrangements  will  admit,  provided  the  material  is  kept  sufficiently  back  from  the  line  of 
the  canid  and  placed  as  herein  described. 

All  other  parts  of  the  excavated  material  must  be  placed  toward  the  iipi>er  end  of 
the  section,  or,  if  necessary  to  obtain  space,  one  thousand  feet  or  more  to  the  southward 
6f  it,  except  what  is  required  to  form,  on  both  sides  of  the  canal,  suitable  appixiachea  to 
4b6  swing  biidge. 
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Towrva  Path. — ^Tlie    works   throughout   must   be  carried   on   in   such  a   manner 

that  the  present  towing  path  shall  not  be  in  any  way  interrupted, 
or  any  part  of  it  interfered  with  during  the  season  of  navigation,  unless  a  new  and 
convenient  trackway  be  formed  at  that  place,  or  other  approved  arrangements  be 
made  by  the  contractor,  at  his  own  cost  and  expense,  to  enable  the  towing  service  along 
that  part  of  the  canal  to  be  satisfactorily  performed.  It  is  to  be  contiiiuous  on  both  sides 
of  the  canal,  except  opposite  the  enti*anoe  to  tl)e  Jli  notion  lock  and  feeder  ;  where  formed 
in  cutting  and  at  places  unconnected  with  structures,  its  fmnt  edge  will  be  99  feet  from 
the  centre  line  at  24  J  feet  above  the  bottom  of  the  canal,  or  22  feet  over  the  present 
mitre  sill  of  Port  Colborne  Lock.  It  will  for  the  most  part  be  made  15  feet  wide  on  top, 
and  have  an  inclination  of  about  1 2  inches  outward  to  a  ditch  in  the  rear  or  at  the  toe 
of  the  slope  of  the  adjoining  bank. 

The  ditch  to  be  at  least  four  feet  wide  on  top  and  the  bottom  to  have  such  an  incli- 
nation as  will  carry  the  suiface  water  freely  to  off-take  drains  formed  at  such  plaoea  as 
circumstances  may  require. 

It  will  be  observed  from  the  nature  of  the  work  that  the  greater  portion  of  it  under 
the  water  surface,  connected  with  the  enlargement  and  deepening  of  the  prism,  can  be 
done  by  machinery  during  the  summer  months,  provided  proper  precautions  are  taken  to 
guard  against  interfering  with  the  navigation.  Contractors  will  therefore  be  ex|)ected 
and  required  to  provide  the  necessary  equipment  for  tliat  purpose,  and  be  fully  prepared 
to  excavate,  haul,  transport  and  elevate  the  material  in  such  a  manner  as  will  enable  it 
to  be  expeditiously  removed  and  deposited  at  the  places  above  mentioned,  unless  they 
are  able  to  show  to  the  full  satisfaction  of  the  Department  of  Public  Works  that  they 
are  in  a  position  to  execute  the  work  in  some  other  way  in  a  more  expeditious  manner 
within  the  time  agreed  upon  for  its  completion. 

Spoil  Bakes — are  in  no  case  to  be  formed  on  ground  where  the  surface  inclines 

toward  the  canal  unless  level  benches  are  first  cut  for  a  foundation 
for  the  bank.  The  new  material  deposited  must  be  kept  back  at  least  ten  feet  from  the 
top  edge  of  the  slope  of  the  old  bank,  and  must  not  be  raised  more  than  ten  feet  above 
the  level  of  the  towing  path,  within  a  distance  of  85  feet  from  the  suiface  water  line  of 
the  canal  on  that  side  on  which  the  spoil  bank  is  formed.  Beyond  the  distance  stated 
the  height  may  be  increased  after  suitable  drams  and  other  provisions  have  been  made  to 
carry  the  surface  water  to  the  back  ditches. 

The  spoil  banks,  as  nearly  as  circumstances  will  admit,  must  be  made  of  an  uniform 
height,  and  invariably  have  a  declivity  outwai-d  of  at  least  one  in  twenty,  and  throughout 
be  of  a  regular  width. 

Back  Ditches, — to  carry  off  the  surface  water  and  such  other  natural  drainage  as 

it  may  be  necessary  to  provide  for,  are  to  be  formed  at  the  places 
and  of  the  dimensions  required,  care  beiug  taken  that  the  old  ditches  are  not  interfered 
with  or  the  drainage  in  any  way  intcirupteJ  betore  the  new  ditches  are  fully  available. 
For  any  damages  that  may  atise  from  this  cause,  whether  the  result  of  inattention  or 
otherwise  on  the  part  of  the  contractor,  he  will  be  held  strictly  and  legally  liable  to  the 
owners  of  the  adjoining  property. 

To  form  an  outlet  for  the  new  ditches  or  present  water-courses,  other  than  those 
specially  referred  to,  wells  are  to  be  sunk  in  connection  with  them,  from  which  offtake 
drains  or  culverts  are  to  be  made  with  such  inclinations  as  will  discharge  the  water 
freely  into  the  canal  two  feet  or  more  below  the  assumed  level  of  Lake  Erie. 

These  wells  will  be  from  two  to  three  feet  square,  and  the  culverts  from  them  are- 
♦3  be  from  15  to  24  inches  square.     They  are  to  be  built  of  rubble  masonry  laid  in  cement 
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nortar ;  but  the  bottoms  of  l)oth  wells  and  culverts  are  to  be  of  flat  stones  of  a  size  to* 
reach  across  tbe  respective  openings  and  pass  at  least  6  inches  under  the  wkUs  on  both 
aides,  the  covering  of  the  culverts  must  also  be  of  flat  stones  of  a  length  which  will  bear 
at  least  six  inches  on  the  side  walls.  The  wells  and  channels  from  them  may,  however^ 
be  formed  of  umber  and  plank,  and  a  bridge  be  made  over  the  outlet,  if  so  directed.  In 
either  case  the  excavation  and  work  connected  with  the  water-courses  must  be  done  by 
tbe  contractor  at  the  rates  stated  in  the  tender. 

When  conducting  the  works  connected  with  the  widening  and  deepening  of  the 
channel,  as  well  as  in  placing  the  material  in  the  spoil  banks,  the  coutractor  must  be 
guided  strictly  by  tbe  lines  marked  out  by  the  officer  in  charge. 

He  must  also  take  great  care  not  to  cut  into  the  inside  slopes  nor  do  anything  at  all 
likely  to  have  a  tendency  to  impair  the  stability  of  the  banks. 

The  bottom  of  the  present  channel  when  deepened,  as  well  as  that  of  the  new  work, 
must  be  made  as  level  and  uniform  as  possible,  so  as  to  insure  throughout  the  full  width 
and  depth  contemplated. 

Over  water  surface  the  s1o}>es  must  be  trimmed  to  the  angles  before  mentioned,  and 
be  made  to  correspond  with  the  lines  marked  out  on  tlie  ground,  and  agreeably  to  tho- 
instructions  of  the  officer  in  charge. 

It  is  to  be  clearly  and  distinctly  understood  that  the  whole  of  the  work  to  be  done 
for  the  deepening  and  enlarging  of  the  canal,  excavation  for  bridge,  etc.,  etc.,  will  be 
measured,  computed  and  p&id  for  in  the  "  solid."  For  this  purpose,  before  the  works  are 
commenced,  levels  will  be  taken  of  all  those  portions  of  the  ground  to  be  removed  over 
the  water  surface,  and  accurate  soundings  made,  with  reference  to  fixed  and  permanent 
bench-marks,  at  short  distances  apart,  along  the  whole  length  and  breadth  of  the  section. 
A  duplicate  copy  of  the  cross  sections  made  from  these  levels  and  soundings  is  to  remain 
on  record  in  thy  office  of  the  De])artment  of  Public  Works,  and  another  in  the  office  of 
the  Resident  Engineer,  and  from  them,  together  with  levels  and  soundings  taken  after  the 
▼hole  shall  have  been  completed,  will  be  computed  the  quantities  of  excavation  and  work 
done,  for  which  payment  will  be  made. 

Road  Bridge. — This  includes  the  construction  of  tbe  abutments  and  piers  for  a 

swing  bridge,  intended  as  a  means  of  crossing  the  enlarged  canal  at 
a  point  immediately  south  of  where  the  1?  eeder  connects  with  the  main  line. 

The  water-way  at  this  place  is  to  be  in  four  divisions,  the  two  centre  ones  of  which 
Are  each  to  be  46  feet  wide,  and  form  the  navigable  channels.  The  piers  and  abutmants 
we  to  be  of  masonry  laid  in  hydraulic  cement  mortar,  built  chiefly  in  the  form,  of  the 
iimensions  and  in  the  manner  herein  described,  or  as  may  be  subsequently  directed. 

In  the  vicinity  of  where  the  bridge  piers  and  abutments  are  situated,  a  space  of  220 
feet  in  length  and  170  feet  in  widch,  is  to  be  sunk  to  the  depth  of  4  J  feet  below  the 
top  of  the  present  mitre  sill  of  Port  Oolborne  Lock,  and  the  sides  are  to  be  made  to  a  slope 
of  about  one  horizontal  to  one  vertical. 

The  material  excavated  from  this  space,  as  well  as  from  the  seats  of  the  piers,  which 
•re  to  be  one  foot  nine  inches  (If)  lower,  or  6  J  feet  below  the  level  of  the  mitre  sills  of 
^  lock  at  Port  Colborne,  must  be  hauled  to  near  the  upper  end  of  the  section  and 
«6poeiteii  there  as  previously  stated  for  that  removed  at  the  southern  part  of  the 
▼ork.    This  work  will  be  measured,  estimated  and  paid  for  as  bridge  pit  excavation. 
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The  centre  and  rest  piers  of  the  bridge  are  to  be  as  nearly  as  possiblo  parallel  to 
tiie  oentre  line  of  the  canal,  the  former  to  be  16  feet  square  and  the  latter  16  feet  in 
vMlIi  and  9  feet  thick  at  top.  Through  each  of  them  an  arched  culvert  6  feet  wide  and 
8  feet  in  height  is  to  be  made  on  a  line  ranging  with  that  of  the  canaL 

They  are  to  be  bnilt  on  a  foundation  of  timber  and  plank,  the  top  of  which  rousl 
be  at  least  six  inches  v.nder  canal  bottom,  and  in  each  case  they  are  to  have  a  batter  of 
one  in  twenty  four. 

• 

The  ai"ch  stones  of  the  culvert  are  to  be  21  inches  deep,  dressed  to  radiate  truly 
for  their  full  de[»th,  and  made  to  la}'  throughout  to  joints  of  one-fourth  (^)  of  an  inch. 
The  bottom  part  of  the  arch  or  water-way  is  to  be  ot  dressed  and  properly  jointed  stonei 
of  a  si'ze  that  two  of  them  will  make  up  the  width  of  the  opening  and  the  end  of  each 
pasH  15  inches  under  the  wall,  the  second  course  to  project  one  foot  into  the  opening  on 
each  side,  and  the  third  to  project  inward  6  inches. 

The  face  stones  of  the  piers  to  be  two  and  three  feet  depth  of  bed  in  altematB 
courses,  with  headera  in  every  course  4J  feet  long,  placed  not  more  than  nine  feet  apsiri 
from  centre  to  centre.  The  beds  and  ends  of  the  stone  are  to  he  kept  full  and  dressed  so 
as  to  lay  to  joints  one-fourth  (J)  of  an  inch,  and  luive  the  face  in  all  cases  picked  or 
scabbled  to  a  fair  surface  ;  this  is  understood  to  bo  applicable  to  all  the  four  sides  of  th* 
centre  as  well  as  the  rest  piers. 

The  heart  of  the  wall  in  each  case  to  be  made  up  with  flat-bedded  stones  not  lesi 
than  i  feet  area  of  bed  and  of  thn  full  height  of  the  fiice  stones ;  their  beds  and  joints 
must  he  scabbled  or  picked,  if  necessary,  so  that  when  laid  the  horizontal  joints  shall  not 
exceed  five-eighths  (4)  of  an  inch,  and  tlie  vertical  joints  not  be  more  than  one  inch  and  ft 
quai'ter. 

The  ])ier8  to  form  the  seat  of  the  swing  portion  of  the  bridge  when  in  position 
are  to  l>e  10^  feet  thick  at  bottom,  the  sides  of  which  are  to  be  panillel  in  the  Ciinal,  and 
tbn  ends  to  be  at  right  angles  to  the  face  of  the  pier.  They  are  to  be  faced  on  1  oth  sidea^ 
and  throughout  be  of  a  like  cla-ss  of  material  and  workmanship,  and  the  foundation  for 
them  be  formed  at  a  like  de[)th  as  described  for  the  centre  and  rest  piers  ;  both  sides  and 
ends  are  to  have  a  batter  of  one  in  twenty  four. 

At  four  feet  from  the  top  of  these  piera,  or  at  such  other  height  as  may  be 
required,  ofl*:5ets  on  the  front  side  are  to  be  formed  for  the  bridge  seat 

The  abutments  are  to  be  of  masonry,  the  foundations  of  which  are  to  be  laid  at  5 
feet  over  canal  bottom  or  at  such  other  level  above  or  below  that  point  as  circumstances 
may  require.  They  are  to  be  7^  feet  or  more  in  thickness,  carried  up  to  a  batter  of  ont 
in  twelve  on  the  face  to  the  water  line,  and  made  plumb  in  the  rear  to  within  four  feet 
of  the  top,  thence  the  wall  will  diminish  to  the  I'ear  line  of  the  copinj,  which  will  be  3} 
feet  in  width.  The  face  work  to  be  similar  to  that  described  for  the  piers,  and  the  backing 
of  hivge-sized  well-shaped  stones  laid  level  in  full  mortar  beds  and  properly  bonded 
throughout  the  wall. 

The  centre  pier,  piers  for  seat  and  rest  of  bridge,  as  well  as  the  abutments,  must 
all  be  built  of  an  approved  class  of  stone,  free  from  drys,  seams  and  other  defects,  laid  Ib 
hydraulic  cement  mortar,  be  pro|>erly  bonded  throughout  and  have  all  the  veHical  j.oinii 
well  grouted  as  the  work  proceeds. 

Coping-stones  on  }«11  the  piers  to  be  at  least  10  inches  in  depth,  of  a  size  that  twf 
stones  will  make  up  the  width  of  the  piers  for  the  seats  and  rests  of  the  bridge  anil 
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break  joints  properly  with  the  adjoining  stones.  Those  on  the  centre  pier  must  be  froim 
4  to  6  feet  in  width,  according  to  their  pouiion,  so  as  to  fai'va  a  cii-ule  to  sup{)ort  th6 
track  for  the  roUera  of  the  turntable.  They  mast  be  full  bedded  thi-oughout  and  dressed 
so  as  to  lay  to  joints  not  exceeding  one-fourth  of  an  inch  ;  and  the  top  side  niusl  have  ft 
fair  snrfuce,  neatly  buucharded,  and,  where  i*equired,  the  outer  top  arrises  are  to  be 
rounded  off. 

The  pivot-stone  to  ba  not  less  than  six  feet  sqnare  and  two  feet  depth  of  bed,  the 
«pace  between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  of  the  same 
thickness  as  the  latter,  properly  dressed  and  jointed  to  the  width,  and  be  at  least  3^  feet 
in  length. 

In  the  centre  of  the  rest  piers  ono  of  the  coping  stones  for  a  width  of  four  foet  is 
to  be  twenty-four  inches  in  depth  and  checked  to  toe  curve  oi  the  toe  of  the  bridge. 
Tb id  stone  in  fach  case  must  be  secured  with  fox-wedged  bolts  1^  inches  diameter  let 
into  the  masonry  underneath. 

The  coping  on  the  piers  for  the  seat  and  the  abutments  of  the  road  bridge  will  be  10 
inches  in  thickness  at  the  centre  of  the  road,  cni'\  ed  on  top  so  as  to  be  eiglit  inches  at  the 
sides,  [»laced  so  as  to  fu)*m  a  recess  for  fixed  girders  and  the  toe  of  the  swing. 

At  all  four  comers  of  th?  bridge,  pampet  ])iers  are  to  be  built  4}  feet  square  at  base, 
•diminixhing  upward  ;  one  of  which  at  each  end  of  the  bridge  must  be  recessed  and 
hollowed  out  to  receive  the  machinerj . 

The  wings  of  the  abutments  are  also  to  be  carried  up  to  the  same  height  as-  the 
parapet  piers  and  finished  with  coping  as  indicated  on  the  plan. 

The  walls  above  and  below  the  abutments  for  a  distance  of  forty  feet  or  more 
are  to  be  of  masonry,  arranged  to  wind  gradually  round  to  meet  the  line  of  the  slopo 
■on  the  respective  sides. 

The  foundation  timbers  to  be  of  pine,  laid  level  and  must  have  an  uniform  bear- 
ing throughout  their  entire  length.  Those  \mder  the  centre  and  rest  pijrs  are  to  b% 
iaid  transversely  to  the  canal,  one  foot  apai-t,  and  for  th3  other  piers  and  abtitments 
4hey  are  to  be  laid  either  longitudinally  or  transversely  as  may  be  required. 

In  all  cases  the  spaces  between  them  must  be  filled  with  a  good  description  of 
pnddle  or  concrete,  as  may  be  directed. 

The  covering  plank  to  be  of  pine  three  inches  thick,  and  must  be  fastened  to  the 
timbers  with  l^inch  white  oak  ti-eanails  eight  inches  long. 

Sheet     Piles — of  4-inch  pine  plank  are  to  be  put  in  or  driven  on  all  sides  of 
'  the  piers  if  the  otlicer  in  charge  considers  it  necessary. 

Oris  Work. — Between   the    centre  and    rest    piers,  as  well  as  above  and  below 

them,  and,  if  directed,  above  and  below  the  piers  for  the  seat  of 
the  bridge,  crib  work  is  to  be  constructed  to  form  bearings  for  the  fenders  and  flbr 
the  protection  of  the  respective  parts  of  the  work. 

Tlie  cribs  for  the  middle  portion  of  the  work  are  to  be  the  same  width  as  the  stona 
piers,  t.6.,  16  feet  wide  at  top,  increasing  downwards  on  both  sides  at  the  rr.te  of  one  iu 
tweuty  four,  and  through  the  middle  of  them,  longitudinally,  a  clear  water  way  of  suah 
^menaioiiS  must  be  formed  as  may  be  directed. 
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Trails vewe  openings  ai-e  also  to  be  made  in  the  crib  wcrk  adjoining  the  centre  and 
rest  piers  and  elsewhere  of  such  shape  and  dimensions  as  m&y,  together  with  the  centre 
openings,  give  an  area  equal  fjo  at  least  that  of  the  archways  formed  through  the  masonrf. 

In  the  crib  work  above  and  below  the  piers  for  the  seat  of  the  bridge  there  are  in 
each  case  to  be  left  two  openings  on  the  upper  and  two  on  the  lower  side.  The  sides  of 
these  openings  nre  to  be  formed,  framed  and  secured  in  like  manner  as  the  face  work  of 
the  cribs,  the  bottom  to  be  of  3-inch  plank  well  fastened  with  pressed  spikes,  and  the  top 
to  be  formed  of  pieces  not  lass  tnan  10  inches  thick  and  the  length  to  take  a  full  bearing 
on  the  side  timbers  of  the  respective  water-ways. 

The  cribs  are  to  be  of  pine  timber  12  inches  square,  straight,  sound,  full  on.  the 
edges  and  are  to  be  fi*amed  so  as  to  leave  a  space  of  1 1  inch  between  the  different 
courses.  At  the  angles  they  are  to  be  connected  by  double-bevelled  dovetails  arranged  so 
that  every  end  timber  shall  be  dovetailed  into  two  side  timbers,  and  the  side  timbers  be 
similarly  placed  between  those  forming  the  ends.  At  each  corner  in  every  course  a  rag- 
bolt  12  inches  long  and  |  inch  diameter  is  to  be  driven  through  the  dovetail. 

Cross  Ties — to  be  at  least  10  inches  thick,  of  sufficient  size  to  square  10  x  12  inches 

at  both  ends  and  the  full  length  of  the  outside  width  of  the  cribs.  Tbey 

are  to  be  placed  not  moi-e  than   10  feet  apart  and  so  arranged  that  the  ties  resting  on  the 

different  rounds  of  timber  shall  be  mid-way  between  those  of  the  courses  immediately  belov 

and  above. 

Their  ends  are  to  be  dovetailed  3J-  inches  into  the  timbers  under  and  over  them,  the 
dovetail  to  splay  1^  inches  on  both  sides,  so  as  to  stand  eight  inches  at  the  neck  and  H 
inches  at  the  outer  end. 

Under  the  head  of  each  tie,  in  the  joint  between  the  courses  immediately  below  it,  a 
block  1|-  X  I'J  X  12  inches  is  to  be  inserted  to  give  an  uniform  bearing,  and  a  rag-bolt  2^ 
feet  long  |  of  an  inch  diameter  is  to  be  driven  through  the  head  of  each  tie,  passing  down 
through  the  course  on  which  it  rests,  the  block  and  course  under  it  and  into  the  Lead  of 
the  next  cross  tie. 

Longitudinal  Ties. — At  such  plnces  in  the  cribs  as  may  be  required,  longitudinal 

ties  lO  inches  thick  aro  to  be  framed  into  and  dovetailed 
l)etween  the  end  timbers,  have  blocks  under  them,  and  be  secured  by  bolts  of  similar 
dimensions  in  like  manner  as  described  for  the  tranverse  ties,  into  which  thev  are  to  be 
notched  and  fastened  at  the  crossings  by  means  of  white  oak  treenails  two  inches  diameter 

The  cribs  are  to  be  further  secured  by  vertical  i-anges  of  plank  placed  inside  and 
extending  from  the  lowest  side  timber  up  to  the  water  line.  There  are  to  be  three  ranges 
on  a  side,  that  is  to  say  :.  one  at  or  near  each  angle  and  another  in  the  centre,  m  iking  in 
all  six  vertical  ranges  in  a  ciib.  The  planks  are  to  be  four  inches  thick  and  10  inches  in 
width,  fastened  from  the  inside  with  10-inch  spike  five-eighths  of  an  inch  diameter,  two  ' 
driven  through  each  plank  into  each  of  the  lowest  side  pieces  and  one  at  every  crossing  oi 
a  side  timber  from  tlip  bottom  timber  upward.  They  may  be  put  on  in  lengths  of  from 
eight  to  ten  feet  or  more  ;  but  they  roust  be  so  arranged  that  the  upper  length  in  all  cases 
shall  reach  down  at  least  two  feet  lower  than  the  top  of  the  plank  of  the  same  range 
below. 

In  the  first  course  of  side  timbers  the  cross  ties  are  to  be  placed  not  more  than  three 
feet  apart,  so  as  to  obviate  the  necessity  of  using  floor  timbers. 

The  cribs  forming  the  upper  and  lower  terminations  of  the  piera  are  in  all  cases  to 
aplaj  five  feet  or  more  on  the  side  next  the  channel. 
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The  wbolo  interior  of  the  crib  work,  except  the   water-ways,  to   be  filled  with   an 
■approved  class  of  moderate-sized  stone  ballast. 

Along  both  sides  of  the  guide  piers  there  are  to  be  two  ranges  of  wale  timbers  of 
white  oak  6  x  12  inches,  the  upper  range  to  be  fastened  by  means  of  screw-bolts  half  an 
inch  diameter,  having  upset  heads  let  into  wrought  iron  washers  countersunk  for  them. 
The  other  range  to  be  seven  feet  lower  and  fastened  by  rag-bolts  f  of  an  inch  diameter, 
having  similar  heads  and  washers  to  those  in  the  upper  range. 

The  wale  pieces  to  be  put  on  in  lengths  of  from  24  to  40  feet,  their  upper  edges  are 
to  be  chamfered,  and  where  they  connect  their  ends  arc  to  be  scarfed,  covered  with  boiler- 
plate and  secured  as  directed. 

For  the  protection  of  the  structure  and  piers  three  clusters  of  piles  are  to  be  driven 
within  range  of  the  centre  pier  at  suitable  distances  above  and  below  it,  they  are  to  be 
-connected  by  means  of  thorough -bolts,  straps,  etc.,  and  stand  one  foot  or  more  over  the 
cribs,  etc.,  as  may  be  required.  Piles  are  also  to  be  driven  for  the  protection  of  the  crib 
work  placed  above  and  below  the  seat  piers  of  the  bridge. 

In  case  connected  crib  work  is  not  placed  above  and  below  the  seat  piers  of  the  bridge, 
the  sides,  if  directed  by  the  Department  of  Public  Works,  are  to  be  protected  in  the  follow- 
ing manner  : — 

FsNDERS  —are  t3  be  constmcted  on  the  land  side  of  both  the  water-ways,  extending 
for  some  distance  above  and  below  the  bridge,  as  ^presented  on  tlie 
general  p?an.  They  are  to  be  formed  li^  means  of  piles,  caps,  anchor  timbers  and  wale 
pieces  all  of  white  oak  timber.  :The  piles  are  to  be  not  less  than  11  inches  diameter  at  the 
small  end,  driven  from  six  to  ten  feet  into  the  bottom,  three  in  a  group,  at  about  12  feet 
from  centre  xo  centre,  and  one  at  the  middle  of  each  anchor  timber  when  they  exceed  25 
feet  in  length.  The  caps  are  to  be  formed  of  two  pieces  each  6x10  inches,  arranged 
about  eight  inches  apart,  and  checked  obliquely  to  receive  a  dovetail  formed  on  the  head 
of  the  piles,  to  each  of  which  they  will  be  secured  with  wrought  iron  screw-bolts  ^  of  an 
inch  diameter,  having  upset  heads  and  cast  iron  bevel  washers  let  flush  into  the  outside 
<5ap-pieces. 

Immediately  under  the  caps  the  anchor  timbers  will  connect,  with  a  dovetail,  the 
-outer  piles  and  be  further  secured  by  a  thorough  screw-bolt  of  seven-eighths  (|)  of  an  iuch 
diameter,  they  will  bear  on  the  inside  pile  of  the  group  ind  the  ends  extend  to  the  outside 
of  the  front  cap- pieces,  and  under  them  a  waling  timber  of  white  oak  8  x  10  inches  is  to 
be  fastened  to  the  same  or  inside  piles  with  a  screw-bolt  of  one  and  one-eighth  (l^)  inch 
round  iron  having  upset  heads  and  washers  sunk  flush  as  described  for  the  cap-pieces. 
Where  the  wale-pieces  are  scarfed  they  must  be  secured  to  the  outer  piles  with  screw-bolts 
I  of  an  inch  diameter,  with  nuts,  heads,  etc.,  as  described  for  the  others.  At  seven  (7) 
,  feet  below  the  top  of  the  earpieces  another  range  of  waling  8x10  inches  is  to  be  put  on 
and  fastened  throughout  with  bolts  in  like  manner  as  for  the  upper  tier. 

The  outer  ends  of  the  anchor  timbers  must  be  let  into  the  banks  for  such  a  distance 
-as  may  be  requii-ed,  and  be  secured  to  mud  sills  or  cross  timbers. 

The  superstructure  of  the  bridge — both  for  the  fixed  and  movable  parts — as  well  as 
the  machinery  for  working  the  latter,  will  be  made  a  sepai^ate  contract. 

Paities  "tendering"  should  bear  in  mind  that  all  the  works  connected  with  the 
<'on8truction  of  the  piers  and  abutments  of  this  bridge  must  be  done  between  the  close 
of  navigation  of  the  presosit  year  (1877}  and  the  opening  of  the   canal   in  the  spring  of 
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]878  ;  or  during  the  winter  in   which  the   water  of    the  summit  level  of  the  canal  b 
drawn  ddwn  as  low  as  (.ossible  for  these  and  other  purposes. 

For  the  distance  previously  stated^  220  feet— at  the  place  where  the  bridge  works- 
are  situated,  the  excavation  required  to  be  dime  below  the  surface  water  line  for  the 
widening  and  deepening,  prepnrins;  foundMtions  of  piei;  abutments,  etc.,  will  be  measored,. 
flfltiniated  and  paid  for  as  l)ridge  pit  excavation. 

The  bulk  sum  tendered  for  unwatering  the  pit  for  the  bridge  foundation  must 
embrace  the  cost  of  constructing  all  coffer  dams  required  to  keep  out  the  water,  and  to 
gnar.1  against  leakage,  springs  or  surface  drainage,  together  with  the  expense  of  pumping, 
baling,  i*emoving  ice  and  snow  and  every  contingency  connected  with  unwateiing  th» 
bride^e  foundation  or  any  other  |X>rtion  of  the  works  during  the  progress  of  tiie  open- 
tions,  and  tlie  satisfactory  removal  of  all  coffer  dams  and  other  tempoary  structures  at  or 
before  the  usual  time  of  opening  spring  navigation. 

MoRTAB. — ^The  whole  masonry  of  the  bridge  piers  must  be  laid  in  mortar  made  of 
the  best  liydraulic  cement,  mixed  with  clean,  larg<^grained,  sharp  sand, 
generally  in  the  proportion  of  two  oi  sand  to  one  of  cement,  or  such  other  proportions  as 
may  be  directed. 

The  cement  must  be  of  appix>ved  quality,  fresh  from  the  manufactory,  and  until- 
used,  must  be  protected  front  the  iufluence  of  the  weather  in  suitable  buildings  provided 
by  the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  use^ 
and  it  must  be  pi'epared  under  the  direction  and  to  the  satisfaction  of  the  officer  in  cbarga 

Grout  shall  be  made  either  by  adding,  a  sufBcient  quantity  of  water  to  well-tempered; 
rich  mortar,  or  by  using  about  one  and  a  half  (l^)  of  clean,  sharp  sand  to  one  of  cement, 
and  adding  as  much  water  as  may  be  required  so  make  the  ^^  hole  run  freely  wtieo 
properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  b» 
washed. 

When  the  works  are  in  progress,  the  walla  must  be  kept  fi^ee  from  all  improper 
materials,  and  both  the  face  stone  and  backing  must  be  well  washed  if  clay  or  other  soil 
adheres  to  them. 

Ordek  of  Building. — ^The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to  have 

more  than  two  unfinished  courses  at  one  time,  and  so  that 
one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepaid  for  the  n'spective  places  they  are  to  occupy  in  the  work 
beforo  thpy  are  bi-ought  on  the  walls,  and  all  the  vertical  joints  of  one  course  are  to  he 
properly  grouted  up  before  another  course  is  commenced. 

SuitaVde  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
must  be  provided  by  the  conti-actor,  and  every  precaution  adopted  to  guard  against 
disturbing  the  stoues  after  they  are  laid. 

1  he  present  swing  bridge  is  to  remain  undisturbed  until  tlie  new  structure  is  in 
full  and  efficient  working  order,  when  the  whole  of  the  old  bridge  is  to  be  removed,  and 
everything  done  to  clear  out  the  channel  to  the  required  capacity. 

Ck>ntractor8  are  therefore  reminded  that  this  work  will  have  to  be  done  at  a  time- 
when  th^  water  in  the  canal  is  at  its  usual  height. 
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The  removal  of  tbe  abutments,  guide  piles,  waling  and  other  timbers  at  the  ends  and 
sidea  of  the  bridge,  together  with  that  of  the  swing  portion  of  tiie  structure ;  the 
segmenta,  rollers  and  all  other  cast  as  well  as  wrought  iron  ai*e  all  to  be  embraced  in  one 
bulk  sum,  which  must  include  hauling  and  placing  them  where  pointed  out,  within  a 
distance  of  1,000  feet  from  the  present  bridge  site.  All  the  timber,  iron,  etc.,  aro  to* 
remain  the  property  of  the  Department  cf  Public  Works. 

In  the  month  of  October  or  November  next,  the  contractors  will  be  called  upon  to- 
Ibrm  a  clav  dam  across  the  old  canal  at  a  place  south  of  the  Candida  Southern  Railway. 
For  this  work  the  same  rate  per  cubic  yard  will  be  alloweil  as  for  excavation  over  the 
water  surface  on  the  section. 

In  case  it  is  decided  that  the  water  is  to  be  kept  in  the  Feoder  between  the  close  of 
navigation  in  the  autumn  of  the  present  year  and  the  opening  of  the  canal  in  the  s)»ring. 
of  the  year  1878,  it  will  l>e  neces.sary  toshut  off  the  water  at  the  Junction  lock  and  weir. 
This  the  contractor  will  be  expected  to  do  at  the  time  and  in  the  manner  most  likely  to 
effect  the  object,  and  with  a  view  to  the  speedy  clearing  out  cf  the  water-way  when  required, 
the  following  spring. 

For  this  purpose,  the  contraster,  if  directed,  must  provide  tarpaulings  sufficiently  large 
to  cover  the  whole  su  if  ace  of  either  the  upper  or  lower  gates,  sluices,  etc.,  of  the  lock,  and 
extend  several  leet  along  the  sides  of  the  recesses  and  bottom  at  that  place,  in  order  that  as. 
little  clay  as  possible  may  be  requirod  to  form  a  staunch  dam.  A  like  coui'se  is  to  be 
followed  in  shutting  off  the  water  at  the  regulating  weir. 

For  these  two  dams  made  thoroughly  water-tight  at  the  time  required,  including 
their  maintenance  during  the  winter  and  the  satisfactory  I'emoval  of  the  whole  materiHl^ 
of  which  they  are  composed  at  the  time  directed  in  tHe  following  spring,  contractors  are 
rpquested  to  state  in  their  tenders  a  bulk  sum  for  which  they  would  be  willing  to 
vndertake  this  portion  ot  the  work. 

It  is  to  be  clearly  and  distinctly  understood  that  for  a  distance  of  about  100 
feet  on  both  sides  of  the  centre  line  of  the  Canada  Southern  Railway,  the  contractor 
shall  not  in  any  way  or  shai)e  interfere  with  the  0|>erations  of  the  railway  company 
when  constructing  the  bridge  abutments  and  other  works  requirod  in  connection  with 
the  canal  crossing  at  that  place,  except  in  so  far  as  making  up  the  west  bank  of 
the  canal,  which  must,  however,  be  done  at  the  time  and  in  the  manner  required  by 
the  Department  of  Public  Works. 

In  all  matters  connected  with  the  prosecution  of  tho  works,  the  transportation  and 
delivery  of  all  materials  of  any  kind  I'oquired  for  them,  or  in  the  arrangements  for  carrying- 
on  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  the  excavated  or  dredged 
material,  or  in  proceeding  with  any  part  of  the  operations  connected  with  the  work,  tHe 
aontractor  must  be  governed  by  the  canal  regulations  and  the  interpretation  put  :ipon 
them  by  the  officer  entrusted  with  that  duty ;  he  must  further  use  every  pi-ecaution  to 
guard  against  interrupting,  impeding,  or  in  any  way  inteifering  with  the  navigation,  aa 
he  will  be  held  strictly  and  legally  liable  for  all  damage,  loss  or  detention  that  any  vessel 
"vhen  passing  through  the  canal  may  sustain  from  any  of  his  acts,  whether  such  result 
from  a  desiro  to  prosecute  the  works,  inattention  or  any  other  cause. 

The  different  works  herein  described  or  enumerated  are  to  be  proceeded  with  at  the 
tune  and  in  the  order  required  by  the  Department  of  Public  Works,  and  must  be  executed 
Agreebly  to  the  plan  contemplated  in  this  specification,  although  all  that  may  be  i-eqnired 
to  complete  the  design  may  not  have  been  particularly  described. 
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Detailed  Flans. — The r  plans  exhibited  are  only  intended  to  show  the  rontemplated 

arrangoments  and  general  mode  of  construction ;  but  detailed 
drawings,  arranged,  modified  and  adapted  to  tlie  circumstances  and  the  locality,  and  for 
all  Kuch  parts  of  the  structures  as  may  be  cousAlered  necessary  for  the  full  understanding 
of  (he  design  will  be  furnished  as  the  works  proceed. 

If  any  alterations  be  rendered  necessary  by  any  cause,  or  for  the  benefit  of  the  works, 
the  contractor,  if  directed,  must  carry  them  out  in  like  manner  as  if  they  formed  a  pat*t  of 
the  original  design,  and  at  a  rate  or  price  fixed  by  an  authorized  officer  for  the  additional 
*or  reduced  expense  that  may  be  caused  by  the  alterations. 

Materials,  Service  Ground,  etc. — The  contractor  must  provide,  at  his  own  coat 

and  expense,  all  the  service  ground  that  msj 
he  required  for  the  placing  or  preparing  of  materials,  or  for  the  erection  of  sheds,  store- 
houses or  any  other  buildings,  or  for  temporary  roads  or  for  any  other  purpose  whatsoever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials,  furnish  all 
plant,  tools,  vessels,  machinery,  equipment,  labor  and  everything  necessary  for  the 
catittfactory  execution  and  completion  of  the  different  works  contemplated  in  the  forcing 
specification. 

All  mateiials  must  be  of  the  best  class  of  their  respective  kinds ;  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
-delivery,  workmanship  and  every  contingency  connected  with  the  due  prosecution  of  the 
work  as  hei^in  described  and  the  instructions  of  the  engineer  in  charge. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and—  in  the  case  of  firms — except  there  are  attached  the  actual  signatures,  the 
natni*e  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  by  deposit  of 
>  money  to  the  amount  of  Jive  per  cent  on  the  bulk  sum  of  the  contract. 

Ninetj  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  oat  of 
these  conditions,  as  well  as  for  the  due  performance  of  the  works  embraced  in  the  contract 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
'*  Tender "  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded 
with  •in  such  a  manner  as  to  satisfy  the  Dei)artment  of  Public  Works  that  all  the 
piers,  abutments  and  protection  works  connected  with  the  road  bridge  at  th«>  Junction  can 
be  fully  completed  by  the  opening  of  navigation  in  tho  spring  of  the  year  1878.  To  be 
certain  of  this,  all  the  materials  required  for  the  works  must  be  provided  and  delivered 
and  at  least  one-half  of  them  prepared  by  the  15th  day  of  November  next.  Further,  the 
entire  arrangements  must  be  such  as  to  fully  satisfy  the  Department  of  Public  Works 
that  the  whol^  of  the  works  described  in  the  foragoing  specification  and  embraced  in  the 
.contract  can  be  fully  completed  on  or  before  the  lat  day  of  June,  1879. 

JOHN  PAGE, 

Chief  En^neer  of  Public  Works. 
Ottawa,  23rd  June,  1877. 


APPENDIX   No.  20. 


WELLAND    CANAL. 


<}ENERAL     SPEGIFIOATION     of    work    to    he    done    for    the 
JSnlargement    between   the  JUNCTION  and  RAMEY'S  BEND. 


The  canal  is  to  be  enlarged  to  a  width  of  100  feet  at  bottom  when  sunk  to  a  uniform 
•depih  of  2  feet  below  the  top  of  the  mitre  sill  of  the  lock  at  Port  Colborne ;  the  side 
slopes  throughout  to  be  made  2  horizontal  to  1  vertical. 

To  make  the  channel  of  the  dimensions  above  stated  a  continuous  strip  of  about  50 
feet  in  width  for  the  full  depth  must  be  taken  off  the  side  of  the  present  west  bank  for 
the  entire  ^distance,  and  the  bottom  of  the  existing  canal  sunk  from  2  to  3  feet 
throughout. 

The  material  excavated  must  be  placed  along  the  west  side  of  the  canal  at  such  a 
distance  from  the  centre  line  and  in  the  manner  hereinafter  described. 

The  work  will  be  divided  into  four  sections,  three  of  which — Nos.  29,  30  and  31 — 
are  each  one  mile  in  length,  and  No.  32  will  be  about  4,000  feet  long ;  their  respective 
positions  are  indicated  on  the  plan  exhibited  and  clearly  marked  out  on  the  ground. 

Towing  Paiu — to  be  formed  along  tiie  west  side  of  the  canal,  the  front  edge  of 

which  is  to  be  98  feet  from  the  centre  line,  at  the  height  of  24  feet 
over  the  bottom,  or  22  feet  over  the  mitre  sill  of  Port  Colborne  Lock.  It  is  to  be  made 
15  feet  wide  on  top,  and  have  an  inclination  of  12  inches  outwards  to  a  ditch  formed  in 
the  rear  or  at  the  toe  of  ihe  slope  of  the  adjoining  bank. 

The  ditch  to  b*  3  feet  wide  on  top  and  of  such  a  depth  and  inclination  as  will 
convey  the  surface  water  to  off-take  drains,  formed  at  such  intervals  apart  as  circum- 
stances may  require. 

The  pi*esent  banks  are  to  be  removed  so  as  to  leave  an  uniform  width  of  20  feet  buck 
from  the  front  edge  of  the  towing  path,  and  the  side  slopes  made  2  horizontal  to  1 
vertical. 
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Spoil  Banks — to  have  an  inclination  outwards  of  one  in  twenty,  but  they  are  nor 

to  be  made  on  ground  where  the  surface  inclines  towards  the  can&l 
unless  level  benches  are  first  cut  to  lorm  a  foundation  ;  they  are  for  the  most  part  to  be 
kept  at  least  10  feet  back  from  the  top  edge  of  the  slope  of  the  old  bank. 

Their  tops  are  not  to  be  raised  higher  than  10  feet  over  the  level  of  the  towing  path 
for  a  distance  of  160  feet  from  the  centre  line  of  the  canal,  thence  the  height  may  be 
increased,  provided  that  proper  drains,  etc.,  are  made  to  carry  off  the  surface  water  to  the 
back  ditches. 

They  are  invariably  to  be  of  an  uniform  height,  and  for  the  most  part  of  a  regular 
width. 

Until  such  new  back  ditches  are  formed  as  may  be  required  to  carry  off  the  surface 
water  efficiently,  care  must  be  taken  tha^the  old  ditches  are  not  filled  up  or  the  drainage 
in  any  way  or  shape  interrupted. 

For  any  damages  that  may  arise  from  this  cause,  whether  from  inattention  or  other- 
wise, it  is  to  be  clearly  and  distinctly  understood  that  the  contractor  will  be  held  strictlj 
and  legally  liable  to  the  owners  of  property  in  the  vicinity. 

When  the  natural  groimd  is  below  the  height  required  for  the  towing  path,  the 
surface  must  be  removed  for  such  a  depth  as  may  be  directed  for  the  entire  space  to  be 
occupied  by  the  bank. 

All  stumps  and  roots  must  also  be  cut  and  grubbed,  which,  together  with,  all  logs 
and  brush  of  every  description  must  be  taken  away,  and  from  the  place  where  the  spoil 
banks  are  to  be  formed  all  trees  must  be  cut  down,  logs  and  brush  removed  or  bumtt  but 
so  as  not  to  do  any  damage  to  the  adjacent  lands. 

Back  ditches  are  to  be  made  where  required  and  of  such  dimensions  as  the  engineer 
may  direct. 

On  Section  No.  29  a  railway  bridge  crosses  the  canal  which  is  not  to  be  interfered^ 
with  until  other  parts  of  the  section  are  completed,  unless  otherwise  specially  directed  bj 
the  Department  of  Public  "Works;  neither  is  the  wharf  adjoining  this  bridge  to  be 
disturbed  during  the  first  year's  operations. 

At  Lyons'  Creek,  on  Section  No.  31,  the  bottom  of  the  present  canal  is  not  to  be 
disturbed  for  a  distance  of  50  feet  on  either  side  of  the  culvert  until  the  contractor  has 
been  notified  to  do  so  by  letter. 

Near  the  south  end  of  Section  No.  32  the  canal  crosses  a  ledge  of  rock  abeut  250" 
feet  in  length,  the  top  of  which  has  to  be  cut  down  from  2^  to  3^  feet. 

For  the  removal  of  this  rock  the  contractor  is  expected  to  state  a  rate  per  cubic  yard 
in  his  tender. 

When  proceeding  with  the  formation  of  the  channel,  as  well  as  in  the  placing  of  the 
material  in  the  spoil  banks,  the  contractor  must  be  strictly  gxiided  by  the  lines  marked 
out  by  the  officer  in  char^. 

He  must  also  take  great  care  not  to  cut  into  the  inside  slopes  nor  to  do  anythiog^ 
likely  to  impair  the  stability  of  the  banks. 
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The  bottom  of  the  pj^^aent  channel  when  deepened,  as  well  as  that  of  the  new  work, 
must  be  made  as  level  and  uniform  as  possible,  so  as  to  insure  throughout  the  full  width 
and  depth  contemplated. 

Above  water  surface  the  slopes  must  be  trimmed  to  the  angles  already  stated,  the 
lines  marked  out  on  the  ground,  and  agreeably  to  the  instructions  of  the  engineer  in 
charge. 

The  operations  must  be  conducted  in  such  a  manner  as  not  to  interrupt  or  impede 
the  passage  of  vessels  or  in  any  way  injuriously  interfere  with  the  navigation,  and  subject 
to  the  canal  regulations  now  in  force,  or  such  others  as  may  be  adopted  and  sanctioned  by 
His  Excellency  the  Crovernor  General  in  Council. 

It  is  to  be  clearly  and  distinctly  understood  that  the  whole  of  the  work  to  be  done 
for  the  deepening  and  enlarging  of  the  canal  on  the  sections  above  mentioned  will  be 
measured,  computed  and  paid  for  iu  the  ''  solid."  For  this  purpose,  before  the  works  are 
commenced,  levels  will  be  taken  of  all  that  portion  of  the  greund  to  be  removed  over 
the  water  surface,  and  accurate  soundings  made  (with  reference  to  fixed  and  permanent 
bench  marks)  at  short  distances  apai-t  along  the  whole  length  and  breadth  of  the  work. 
A  duplicate  copy  of  the  cross  sections  made  from  these  levels  and  soundings  is  to  remain 
on  record  in  the  office  of  the  Department  of  Public  Works,  another  in  the  office  of  the 
Bendent  Engineer,  and  from  them,  together  with  levels  and  soundings  taken  after  the 
▼hole  shall  have  been  completed,  will  be  computed  the  quantities  of  excavation  and 
work  done,  for  which  payment  will  be  made. 

The  prices  tendered  for  the  different  items  of  excavation  must  cover  the  entire  cost 
of  clearing,  grubbing  and  mucking,  the  forming  and  trimming  of  all  banks,  cutting 
ditches,  and  everything  necessary  for  the  full  and  satisfactory  completion  of  the  work 
contemplated  in  this  specification. 

The  oonaractor  must  furnish  and  provide,  at  his  own  cost  and  expense,  all  excavators, 
dredging  machinery,  derricks,  scows,  plant,  tools  and  labor  that  may  be  required  to  carry 
on,  conduct,  execute  and  complete  oru-third  part  of  all  the  work  to  be  done  on  the  section 
or  sections  allotted  to  him  by  the  firat  day  of  June,  IS 74,  and  two-thirds  of  the  whole 
woik  by  the  first  of  August,  1875,  and  the  completion  of  the  entire  work  on  or  before 
the  first  day  of  December,  1876. 

The  party  whose  tender  may  be  accepted  shall  be  subject  to  all  the  clauses  and 
conditious  in  regard  to  payments,  retained  percentage  and  otherwise  of  the  contracts 
generally  entered  into  for  the  construction  and  execution  of  works  under  the  Dominion 
of  Canada  ;  and  to  such  other  special  conditions  as  the  nature  of  the  works  may,  in  the 
opinion  of  the  Minister  of  Public  Works,  seem  to  demand. 

JOHN  PAGE, 

Chief  Engineer  of  Public  Works. 
Ottawa,  r9th  December,  1872, 


APPENDIX   No.  21. 


WELLAND  CANAL 


SPECIFICATION  of  the  Work  to  he  done  on,  and  connected  toith, 
SECTION  No.  THIRTY' THBEE  of  ihe  Enlargement. 


This  stctlon  is  at  and  in  the  vicinitj  of  that  part  of  the  canal  known  as  Ramej*s 
Bend ;  it  includes  all  the  works  connected  with  the  widening  and  deepening  of  the 
channel  for  a  distance  of  one  mile  south  of  where  the  works  lake-ward  of  the  Junction 
are  under  contract ;  the  building  of  side  walls  ;  cutting  back  ditches  and  other  works  for 
drainage  ;  the  removal  of  a  slide  that  occurred  in  January  last  (1877,)  on  the  souihem 
part  of  Section  No.  32  ;  together  with  the  construction  of  an  inverted  sjphon-culvert  on 
Section  No.  31,  to  carry  the  waters  of  Lyons'  Creek  through  under  the  canal,  are  also  to 
be  embraced  under  the  head  of  Section  No.  33. 

The  bottom  of  the  present  channel,  as  well  as  that  of  the  enlar^ment,  mast 
throughout  be  sunk  to  the  depth  of  four  feet  below  the  top  of  the  mitre  sills  of  the  present 
lock  at  Port  Colbome. 

The  side  sloi)es  in  clay  excavation  are  to  be  two  horizontal  to  one  vertical,  both  above 
and  below  the  water  line  at  all  places  situated  as  subsequently  described  ;  and  the  water 
way  is  to  be  made  100  feet  in  width  at  the  level  of  eighteen  inches  over  the  bottom  line ; 
otherwise  a  strip  fifty  feet  in  width  will  be  taken  off  ^e  west  side. 

In  roch  excavation  the  side  slopes  are  to  be  one  quaiter  horizontal  to  one  vertical 
and  the  channel  made  of  a  mean  width  of  124  feet  below  the  line  of  assumed  low  water 
of  Lake  Erie  ;  this  will  render  necessary  the  removal  of  a  strip  of  about  seventy  feet  in 
width  along  the  west  side  of  the  principal  part  of  the  rock  cutting  on  the  section. 

When  excavating  rock  where  the  top  of  it  is  not  more  than  six  feet  above  the 
contemplated  bottom  of  the  canal,  the  side  lines  of  the  channel  are  to  correspond  with 
those  in  clay  cutting,  except  that  the  slope  on  the  rock  thus  situated  must  not  exceed 
one-half  horizontal  to  one  vertical.  The  side  slopes  must,  however,  be  varied  at  the  places 
and  in  the  manner  subsequently  stated. 
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For  about  two-tbirds  of  the  length  of  the  section,  rock  will  be  found  before  getting  to 
the  full  depth  requyred,  and  for  about  two-fifths  of  the  distance  stated  the  surface  of  the 
rock  varies  froui  nothing  to  six  feet  over  the  bottom  line  ;  the  other  three-fifths  varies 
from  six  to  sixteen  feet  over  the  bottom  of  the  enlarged  canal. 

The  widening  of  the  prism  will  chiefly  be  done  on  the  west  side  of  the  present  line, 
as  indicated  in  red  on  the  general  plan  exhibited  ;  the  Department  of  Public  Works, 
however,\  reserves  to  itself  the  right  ot  changing  the  whole  or  any  part  of  the  line  to  such 
an  extent  as  will  admit  of  widening  the  channel  wholly  on  either  one  side  or  the  other,  or 
of  increasing  the  width  on  both  sides,  as  may  be  subsequently  determined  ;  also  of  altering 
the  position  of  the  culvert  for  Lyons*  Creek  five  hundred  feet  either  upward  or  downward 
from  that  represented  on  the  plan,  or  of  placing  it  in  such  other  position  as  may  be 
considered  most  advantageous  for  the  purposes  contemplated. 

These  changes^  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  operations  are  commenced  or  during  their  progress  without  giving  cause  for  any 
increase  or  diminution  of  the  prices  tendered  for  the  respective  items  of  work. 

The  excavation  to  be  done  on  the  section  may  be  set  down  approximately  as  follows  r 
— Old  spoil  bank,  consisting  of  clay  and  quaiTy  refuse  mixed,  together  with  other  exca- 
vation over  present  canal  surface  will,  in  the  aggregate,  amount  to  about  four^fifteenHia  of 
the  whole  ;  clay  excavation  under  present  water  surface,  the  lower  part  of  which  or  that 
next  the  rock  is  of  a  hard  nature  and  mixed  with  gravel,  amounts  to  about  seven-Ji/teefit/is ; 
rock  excavation  amounts  to  about  four-fifteenihs  of  the  whole.  It  may  be  stated  for  the 
informatiou  of  parties  "  tendering,"  that  a  considerable  portion  of  the  ix>ck  excavation 
consists  in  lowering  the  bottom,  and  that  the  nature  of  the  rock  may  be  ascertained  by  an 
examination  of  the  old  spoil  banks  in  the  vicinity  of  the  work. 

The  mateiial  excavated  in  widening  and  deepening  the  prism  can  for  the  most  part 
he  placed  on  the  west  side  of  the  canal  within  the  limits  of  the  section  and  at  from  160  to 
400  feet  from  the  centre  line.  Contractors  when  tendering  should,  however,  bear  in  mind 
that  unless  the  material  is  hauled  or  in  some  way  carried  to  the  rear  of  the  l^ank  the 
spoil  ground  will  be  tound  insufficient,  especially  opposite  deep  rock  cutting.  They  will 
therefore  be  expected  to  adopt  some  course  of  this  kind,  or  be  prepared  to  raise  the  banks 
to  a  higher  level  and  to  keep  the  front  side  of  them  at  a  greater  distance  back  from  the 
water  line  than  that  subsequently  described. 

The  material  removed  from  the  slide  on  Section  No.  32  can  also  be  placed  on  the 
west  bank  of  Section  No.  33,  but  it  will  have  to  be  taken  a  distance  of  from  2,000  to 
4.000  feet  and  will  unavoidably  have  to  be  handled  twice  before  it  can  be  placed  in  the 
required  position. 

The  excavation  from  the  new  culvert  pit  and  the  parts  of  the  channel  on  each  side  of 
^he  present  one  which  have  still  to  be  widened  and  deepened  to  the  proper  dimension  can 
all  be  deposited  in  rear  of  the  present  spoil  bank  on  Section  No.  31,  within  a  distance  of 
fifteen  hundred  feet  to  the  south  or  to  the  north  of  where  it  has  been  removed.  There  is, 
however,  good  reason  to  believe  that  a  considerable  part  if  not  the  whole  of  this  material 
^1  have  to  be  handled  twice  befora  it  can  be  placed  in  a  suitable  position. 

Towing  Path — to  be  formed  along  the  west  side  of  the  canal,  the  front  edge  of 

which'  in  clay  excavation  is  to  be  98  feet  from  the  centre  line,  at  the 
height  of  22  feet  over  the  mitre  sill  of  Port  Colborne  Lock,  and  at  the  same  level  through 
rock  cutting  when  it  exceeds  six  feet  in  depth  ;  the  front  edge  of  the  towing  path  will  bo 
^hout  66«^  feet  from  the  centre  line  of  the  channel.  The  connections  between  these  two 
"Qes  are  to  be  formed  by  two  flat  reverse  curves  within  a  stretch  of  150  feet. 


262 

It  is  to  be  made  15  feet  in  width  on  top  and  have  an  inclination  outward  of  abont 
twelve  inches,  to  a  ditch  formed  at  all  places  where  the  bank  in  rear  of  it  is  of  a  greater 
height.  The  ditch  to  be  two  feet  wide  at  bottom  and  have  such  an  inclination  as  will 
carrj  the  surface  water  freely  to  off-take  drains  formed  at  such  places  as  circumstances 
may  require. 

In  connection  with  them,  where  necessary,  wells  are  to  be  sunk,  from  which  off-take 
drains  or  culverts  ai-e  to  be  made  with  such  a  declivity  as  will  discharge  the  water  fredj 
into  the  back  ditch,  or  where  this  is  found  impracticable,  into  the  canal  two  feet  or  more 
below  the  assumed  level  of  Lake  Erie.  These  wells  are  to  be  from  two  to  three  feet 
square,  and  the  culverts  from  them  from  15  to  24  inches  square ;  they  are  to  be  built  of 
rubble  masonry  laid  in  cement  mortar ;  the  bottom  of  both  wells  and  culverts  are  to  be 
of  flat  stones  of  a  size  to  reach  across  the  respective  openings  and  pass  at  least  six  inches 
under  the  walls  on  both  sides  ;  the  covering  of  the  culverts  must  be  of  flat  stones  of  a 
length  which  will  bear  at  least  six  inches  on  the  side  walk.  The  wells  and  channels  from 
them  may,  however,  be  formed  of  timber  and  plank,  and  a  bridge  be  made  over  the  outlet 
if  80  directed.  In  either  case  the  excavation  and  work  connected  with  the  water-courses 
must  be  done  by  the  contractor  at  the  i*ates  stated  in  the  tender. 

When  either  the  east  or  west  banks  are  cut  into  at  any  place  where  they  pass 
through  or  are  immediately  alongside  of  low  ground,  a  new  bank  must  be  formed  or  an 
additional  'width  given  to  the  present  one,  as  circumstances  may  require.  In  all  such 
cases  the  space  to  be  occupied  by  the  bank  must  be  cleared  of  all  stumps,  roots  and  logs ; 
all  sods,  turf,  muck  and  loose  earth  must  also  be  removed  for  such  a  depth  as  may  be 
necessary  to  secure  a  water-tight  connection  between  the  ends  and  sides  of  the  old  and 
new  parts  of  the  bank,  as  well  as  between  the  new  banks  and  seats  prepared  for  them. 

Back   Ditches — to  carry  off  the  surface  water  and  such  other  natural  drainage  as 

it  may  be  necsssary  to  provide  for  are  to  be  formed  on  both  sides 
of  the  canal,  if  necessary,  at  the  places  and  of  the  dimensions  required,  care  being  taken 
that  the  old  ditches  are  not  interfered  with  or  the  drainage  in  any  way  interrupted  before 
the  new  ditches  are  fully  available.  For  any  damages  that  may  arise  from  this  cause, 
whether  the  result  of  inattention  or  otherwise  on  the  part  of  the  contractor,  he  will  be 
held  strictly  and  legally  liable  to  the  owners  of  the  adjoining  property. 

It  is  further  to  be  clearly  and  distinctly  understood  that  the  new  back  ditch  on  the 
west  side  of  the  canal,  for  the  entire  length  of  the  section,  must  be  made  of  its  fiill 
dimensions,  3  feet  wide  at  bottom,  and  in  every  respect  fully  completed  on  or  before  the 
1st  day  of  November  next,  (1877)  in  order  to  be  prepared  to  carry  off  the  water  that 
may  be  pumped  from  the  bed  of  the  canal  during  the  following  winter. 

The  material  in  the  present  spoil  banks,  as  well  as  that  at  other  places  above  the 
water  surface,  which  has  to  be  removed,  opposite  where  the  rock  cutting  exceeds  four 
feet  or  more  in  depth,  must  be  hauled  and  deposited  at  such  a  distance  back  from  the 
water  line  as  will  admit  of  placing  all  the  rock  excavated  from  the  prism  on  the  east  or 
canal  side  of  the  west  bank,  in  the  manner  herein  described. 

It  will  be  observed  from  the  position  of  the  work  that  all  the  clay  ])ortion  of  it 
under  the  water  surface,  connected  with  the  widening  and  deepening  of  the  channel,  can 
be  done  by  machinery  during  summer  months,  provided  proper  precautions  are  taken  to 
guard  against  interfering  with  the  navigation  ;  contractors  will  therefore  be  expected  and 
required  to  provide  the  necessary  equipment  for  that  purpose,  and  be  fully  prepared  to 
excavate,  haul,  transport  and  elevate  the  material  in  such  a  manner  as  will  enable  it  to 
be  expeditiously  removed  and  deposited  at  the  places  and  in  the  manner  required,  unless 
they  are  able  to  show  to  the  satisfaction  of  the  Department  of  Public  Works  that  they 
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:are  in  a  position  to  execute  the  work  in  some  other  way  in  a  more  expeditious  tnacnery 
within  the  time  agreed  upon  for  its  completion. 

When  proceeding  with  the  works  connected  with  the  widening  and  deepening  of  the 
•channel  under  the  water  line,  great  care  must  be  taken  not  to  cut  into  the  inside  slopes 
or  to  do  anything  at  all  likely  to  have  a  tendency  to  impair  the  stability  of  the  banks. 

81DES  AND  Bottom. — The  canal,  as  before  stated,  is  to  have  a  mean  width  of  1 24  feet 

or  a  sectional  ai'ea  of  1,860  square  fe«t  through  both  rock  and 
•clay  excavation  below  the  assumed  low  water  line  of  Lake  Ene.  The  side  slopes  must  in 
all  cases  be  trimmed  ofi  fairly  and  smoothly  to  the  respective  inclinations  previously  men- 
tioned, i.e.  in  clay,  two  horizontal  to  one  vertical ;  in  rock,  one-quarter  horizontal  to 
one  vertical,  except  where  the  depth  of  rock  cutting  is  less  than  six  feet,  when  its  slope 
must  be  made  one-half  horizontal  to  oho  vertical,  and  between  the  rock  and  clay  parts  of 
the  channel  the  slopes  are  to  vary  so  as  to  coirespond  at  one  end  with  the  face  line  of  the 
rock  cutting,  and  at  Jhe  other  end  with  the  clay. 

The  contractor  must  invariably  be  guided  by  the  lines  marked  out  by  the  officer  in 
charge,  and  see  that  all  angular  and  prominent  ]X)int8  of  rock  are  broken  off  so  that  no 
part,  in  any  direction,  shall  project  inside  of  these  lines.  It  should  also  be  borne  in  mind 
that  in  case  of  there  being  any  protruding  or  objectionable  points  of  rock  on  the  inner 
face  of  the  east  side  within  the  limits  of  the  section,  they  must  be  broken  off  and  removed 
in  like  manner  as  provided  for  those  on  the  side  where  the  principal  pari  of  the  widening 
and  deepening  is  to  be  done. 

For  the  entire  length  of  the  section  and  width  of  the  channel,  the  bottom  must  be 
sunk  to  an  uniform  depth  of  four  feet  below  the  mitre  sills  of  the  present  lock  at  Port 
Oolbome,  or  to  a  greater  depth  if  rendered  necessary  by  tlie  inclination  or  thickness  of  the 
lower  stratum  of  rock  that  has  to  be  removed. 

Spoil  Banks. — From  the  place  to  l)e  occupied  by  spoil  banks,  all  standing  trees  must 

be  cut  down,  which,  together  with  logs  and  brush  wood,  must  be 
removed  or  burned,  care  being  taken,  however,  to  guard  fully  against  damaging  or  inter- 
fering with  the  adjoining  property. 

They  are  in  no  case  to  be  formed  on  ground  where  the  suiface  inclines  toward  the 
'Canal  unless  level  benches  are  first  cut  to  form  a  foundation. 

When  the  material  to  be  spoiled  is  clay  or  earth,  it  must  be  kept  back  at  least  ten 
feet  from  the  top  edge  of  the  slope  of  the  old  bank,  and  not  raised  higher  than  ten  feet 
above  the  level  of  the  towing  path,  within  a  distance  of  180  feet  from  the  centre  line  of 
channel.  Beyond  the  distance  stated,  the  height  may  be  increased,  after  suitable  drains 
and  other  provisions  are  made  to  carry  the  surface  water  to  the  back  ditches. 

On  the  nature  of  the  seat  for  the  spoil  banks,  opposite  the  deep  parts  of  the  rock 
cutting,  will,  in  a  great  measure,  depend  their  actual  position  and  height.  It  is,  however, 
intended  that  their  eastern  side  shall  be  from  100  to  130  feet  west  of  the  centre  line  of 
the  canal.  To  enable  this  to  be  done,  the  contractor  will  be  called  upon,  if  necessary,  to 
form  a. level  bench  from  12  to  15  feet  in  width  along  the  front  side,  down  to  solid  ground ; 
-on  this  the  largest  and  best-shaped  stones  taken  from  the  excavation  are  to  be  piled  or 
placed,  in  a  regular  manner,  as  the  works  proceed,  in  oi-der  to  keep  the  other  material  in 
position.  • 

The  expense  of  forming  the  tiench  above  mentioned,  together  with  that  of  placing 
the  outer  stones  so  as  to  form  a  sort  of  rough  wall,  must  be  included  in  the  price  tendered 
for  rock  excavation. 
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Side  Walls. — Where  the  surface  of  the  rock  is  sfx  feet  or  more  over  the  bottonv 

of  the  canal,  the  face  of  the  banks  above  it  are  to  be  protected  by 
means  of  a  dry  wall,  built  of  large-sized,  well-shaped  stones,  of  the  best  kind  that  can 
be  found  in  the  excavation. 

They  are  to  be  2  feet  wide  on  the  top,  increasing  downwai^d  on^'the^face  side  at 
the  rate  of  about  three  inches  to  the  foot,  and  on  the  rear  side  increase  at  a  like  rate  for 
the  first  five  feet  from  the  top,  thence  downward  the  back  is  to  be  plumb. 

The  stones  must  be  properly  bonded  over  and  with  each  other  in  the  heart  of  the 
wall,  as  well  as  on  both  the  front  and  rear  sides,  and  in  every  course  there  must  be 
headers  of  at  least  3  feet  depth  of  bed,  placed  not  more  than  seven  feet  apart.  The  face 
of  the  stones  must  be  hammered,  scabblod  or  picked  to  the  batter  of  the  wall,  unless 
they  are  in  regular  courses,  when  ofisets  corresponding  to  the  batter  can  be  made. 

The  coping  stones  to  be  of  the  full  width  of  the  top  of  the  wall  (2  feet),  in  pieces  at 
least  9  inches  thick  and  not  less  than  3  feet  long. 

In  rear  of  the  walls,  (if  so  directed)  a  space  of  about  15  inches  in  width  and  for 
such  a  depth  as  may  be  ordered  is  to  be  made  up  with  small  stones,  quarry  waste  or 
gravel,  well  rammed. 

To  form  a  seat  for  these  walls  the  surface  of  the  rock  must  be  cleaned  off,  cr 
stripped  for  the  full  width  required,  and  the  material  removed  to  the  spoil  bank,  for 
which  the  contract  rate  for  excavation  on  the  section,  corresponding  to  the  position  of 
the  work  done,  will  be  allowed. 

At  the  end  of  the  deep  rock  cuttings,  the  clay  parts  of  the  banks  of  the  canal  are 
to  be  connected  with  the  side  walls  by  means  of  a  wall  of  varying  inclination — at  one 
end  adapted  to  the  slope  of  the  bank  and  at  the  other  end  to  the  batter  of  the  wall. 

Parties  *' tendering"  should  bear  in  mind  that,  included  with  the  removal  of  the 
slide  on  Section  No  32,  is  the  deepening  of  the  channel  for  its  full  width  at  that  place  to 
the  level  of  two  feet  below  the  top  of  the  present  mitre  sill  of  Poi't  Colborne  Lock.  This 
material,  (fully  thirty  thousand  cubic  yards)  by  twice  handling,  can,  as  previously  stated, 
be  placed  in  the  spoil  banks  on  Section  No.  33. 

Tliis  work  the  conti'actx)r  will  be  called  upon  to  do  between  the  middle  of  June 
and  the  first  day  of  October,  1878.  It  is  to  be  clearly  and  fully  understood  that  all  the 
work  to  be  done  on  this  Section  (No.  33),  for  the  deepening  and  widening  of  the  canal, 
for  the  removal  of  the  slide  and  deepening  on  Section  No.  32,  and  all  the  excavation 
connected  with  the  culvert  for  Lyons'  Creek,  will  be  measured,  computed  and  paid  for  in 
the  **  solid."  For  this  purpose,  before  the  works  are  commenced,  levels  will  be  taken  in 
each  case  of  those  parts  of  the  ground  to  be  removed  above  the  water  surface,  and 
accurate  sounding  made,  (with  reference  to  fixed  and  permanent  bench  marks)  at  short 
distances  apart,  along  the  whole  length  and  breadth  of  that  part  of  the  present  canal 
within  the  boundaries  of  the  section,  at  the  slide  on  Section  thirty  two  and  at  the  culvert 
on  Section  thirty  one. 

A  duplicate  copy  of  the  cross  sections  made  from  these  leveb  and  soundings  will 
remain  on  record  in  the  office  of  the  Department  of  Public  Works,  and  another  in  the 
office  of  the  Resident  Engineer ;  from  these,  together  with  levels  and  soundings  taken 
after  the  whole  shall  have  been  completed,  will  be  computed  the  quantities  of  excavation 
and  work  done,  for  which  payment  will  be  made. 
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LTONS'   CREEK   CULVERT. 

At  a  place  in  the  vicinity  of  the  present  culvert  on  Section  No.  31,  or  within  a 
distance  of  three  hundred  feet  either  to  the  south  or  north  of  it,  a  new  inverted  s3'phon- 
culvert  is  to  be  built  to  carry  the  waters  of  Lyons'  Creek  through  under  the  canal. 

It  is  to  be  8  feet  wide  and  6  feet  high  inside,  constructed  of  masonry  laid  in 
hydraulic  cement  mortar,  on  a  bearing  surface  of  timber  and  plank  ;  the  whole  to  be 
fastened  and  secured  in  the  manner  herein  described. 

The  pit  for  it  will  be  275  feet  in  length,  25  feet  of  which  at  each  end  must  be 
made  25  feet  in  width,  and  between  these  points  it  is  to  be  18|  feet  wide  at  bottom  ;  the 
whole  to  be  excavated  to  an  uniform  level  surface  at  the  depth  of  15  J  feet  below  the  top 
of  the  mitre  sill  of  the  present  lock  at  Poi*t  Colborne.  The  sides  to  be  made  as  nearly 
vertical  as  the  nature  of  the  material  to  be  removed  will  admit ;  but  as  the  contractor 
must  assume  the  entire  risk  of  all  slides  that  may  occur,  and  the  whole  expense  of  their 
removal,  he  will  be  allowed  a  slope  of  two  horizontal  to  one  vertical  for  all  those  parts 
of  the  pit  outside  the  water  lines  of  the  pi*esent  canal,  and  a  slope  of  three  horizontal  to 
one  vertical  between  these  points  or  through  the  present  canal. 

This  allowance  for  a  slope  does  not  in  either  case  apply  to  i-ock,  if  such  be  found 
in  the  bottom. 

Foundation  Timbers — to  be  of  pine  12  inches  square,  laid  6  inches  apart  trans" 

versely  to  the  culvert,  or  parallel  to  the  canal,  the  spaces 
between  them  and  at  their  ends  must,  immediately  after  they  are  satisfactorily  laid,  be 
well  filled  with  the  best  description  of  puddle,  well  cut  and  rammed  as  subsequently 
described  j  or,  if  so  directed,  concrete  must  be  used  for  that  purpose. 

For  a  distance  of  about  70  feet  on  each  side  of  the  centre  line  of  the  canal,  two* 
langes  of  sub  sills  12x12  inches  are  to  be  laid  in  trenches  cut  for  their  reception,  under 
the  floor  timbers.  They  are  to  be  placed  so  that  the  centre  of  each  range  shall  be  5  J  feet 
from  the  centre  line  of  the  culvert. 

At  every  six  feet,  in  both  ranges  and  at  places  directly  opposite  each  other,  for  the 
distance  above  stated,  a  tie  rod  one  inch  and  a  half  (l^)  or  more  diameter,  is  to  pass 
vertically  through  the  sill  pieces,  and  be  of  a  length  to  extend  through  the  end  of  a  cross- 
binding  piece  which  rests  on  the  crown  ot  the  arch.  Tie  rods  to  be  alternately  of  copper 
and  iron,  i,  e.  one  half  the  number  will  be  copper  and  the  other  half  iron.  These  tie  rods 
to  have  upset  heads  and  large  washers  on  the  under  sides  of  the  sill  pieces,  and  their 
upper  ends  are  to  be  screwed  and  have  nuts  the  full  strength  of  the  bar  ;  the  tops  of  these 
sill  pieces  when  laid  must  be  on  the  same  level  as  the  foundation,  and  form  a  fair  bearing 
for  the  floor  timbers  ;  the  spaces  alongside  of  them  must  be  well  filled  with  puddle,  and 
P^t  care  taken  to  keep  the  tie  rods  plumb  until  they  are  properly  supported  by  the 
adjoining  work. 

Four  ranges  of  sheet  piles  of  4-inch  well-jointf*d  pine  plank,  chamfered  on  the  edges, 
6  feet  in  length,  are  to  be  put  in  across  the  foundation  and  fastened  to  a  floor  timber 
extending  3  feet  on  each  side  beyond  the  line  of  the  walls,one  at  the  inner  side  of  the  well 
at  both  ends'  of  the  culvert  and  one  within  ten  feet  of  the  toe  of  the  inside  slope  on  both 
sides  of  the  canal.  Trenches  of  such  a  depth  as  directed  are  to  be  cut  plumb  on  the 
pi'oper  lines  for  the  sheet  piles,  and  the  places  must  afterwards  be  filled  with  the  best 
description  of  puddle  to  the  height  of  the  adjoining  ground. 

• 

The  floor  timbers  when  laid,  after  the  spaces  between  them  have  been  well  filled 
^'ith  puddle,  must  be  dubbed  to  an  unifoi*m  surface  to  receive  the  plank,  which  is  to  be 
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^  inches  thick,  weli-joiuted  with  a  plane,  and  when  being  hiid  must  be  driven  up  close, 
break  joints,  and  be  fastened  with  white  oak  treenails  9  inches  long  and  1^  incBes 
•diameter,  two  in  each  end  of  a  plank,  and  on*  on  alternate  sides  at  every  crossing  of  a 
timber. 

In  case  it  is  decided  to  put  on  a  second  coufse  of  plank  between  the  side  walls,  the 
upper  one  will  be  2  inches  thick,  and  the  lower  course  must  be  dubbed  to  a  fair  surface 
for  it,  the  upper  course  to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank, 
and  one  at  each  crossing  of  a  timber,  on  alternate  sides  of  the  plank. 

Masonry. — All  the  stone  used  in  the  culvert  must  be  of  the  best  class  of  approved, 
sound    and    durable  gray   limestone,   free   from   seams,    drjs,    shakes, 
sand- holes  and  other  defects. 

The  water-way  is  to  be  made  8  feet  wide  between  the  side  walls  or  abutments, 
whicli  are  3i  feet  high  to  the  springing  line  of  the  arch  ;  the  latter  is  to  be  a  circular 
ses^raent  of  2.V  feet  rise. 

All  the  face  work  of  the  water-way  and  wells  at  both  ends  of  it  ai"e  to  be  of 
•stone  of  the  dimensions,  dressed  and  boucharded,  as  herein  described. 

The  abutments  are  to  be  4 J  feet  thick,  carried  up  to  a  batter  of  one  in  twelve  on 
the  outer  side,  to  within  1 5  inches  of  the  crown  of  the  arch.  On  the  inner  or  face  side 
they  may  be  made  up  of  three  courses,  provided  the  upper  course  in  each  case  is  formed 
into  a  skew -back  for  the  springing  of  the  arch,  the  nose  or  thin  part  of  all  of  which  stones 
'must  be  at  least  eight  inches  thick  and  increase  gradually  for  a  width  of  twenty-one 
inches  to  the  angle  suited  to  the  radius  of  the  curvature.  At  least  one  of  these  three 
courses  must  be  thirty  one  inches  width  of  bed,  and  the  others  twenty  one  inches,  with 
headers  not  more  than  ten  feet  apart  in  each  course.  In  all  cases  the  beds  and  ends  of 
the  stones  must  be  full,  the  arrises  kept  good,  and  the  whole  dressed  and  laid  so  that 
neither  the  horizontal  nor  vertical  joints  shall  exceed  one-fourth  of  an  inch. 

The  arch  stones  must  be  fully  twenty  one  inches  deep,  and  be  at  least  ten  inches 
thick  on  the  sotfit,  which  must  be  dressed  to  correspond  .to  the  line  of  the  curve,  and  the 
beds  be  dressed  smooth  and  straight,  so  as  to  radiate  truly  for  their  full  depth  (21 
inches) ;  their  end  joints  must  also  be  kept  full,  and  the  various  stones  must  be  of  such 
lengths  as  to  break  joints  properly  over  and  with  each  other.  The  coui'ses  must  be  divided 
in  such  a  manner  that  there  shall  be  an  equal  number  on  each  side  of  tho  key-stones, 
which  must  be  at  least  ten  inches  thick  on  lower  side  when  fitted  for  the  respective 
])lace8  they  are  to  occupy. 

In  all  cases  the  stones  of  the  different  courses  of  the  abutments  and  arch  must  break 
joints  over  and  with  each  other  at  least  twelve  inches,  and  throughout  must  be  laid  in 
full  mortar-beds,  and  driven  up  by  means  of  a  heavy  wooden  maul  to  joints  of  one-fourth 
of  an  inch. 

The  arch  must  be  formed  on  ptx>perly  framed  centers,  the  cost  of  materials,  framing 
and  fitting  up  of  which,  together  with  their  complete  removal  when  no  longer  required, 
must  be  embraced  in  the  rate  or  price  tendered  for  masonry. 

For  70  feet  on  each  side  of  the  centre  line  of  the  canal,  the  arch  stones  from  the 
springing  line  upwards  are  to  be  secured  to  each  other  by  means  of  wrought  iron  dowels 
one  inch  and  a  quarter  (1^")  diameter  and  3  inches  long  let  one  inch  and  a  half  into  the 
bed  in  the  centre  of  each  stone,  and  another  in  like  manner  put  in  at  the  end  joints. 
The  key-stones  must  also  be  fastened  by  dowels  let  down  through  checks  cut  in  the  beds 
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of  the  stones,  then  moved  a  few  inches,  after  which  the  checks  are  to  be  thoroughly  filled 
with  grout. 

The  abutment  and  spandrel  walls  are  to  be  carried  up  to  within  fifteen  inches  of  the 
crown  of  the  arch,  the  upper  stones  of  which  for  70  feet  on  each  side  of  the  centre  line  of 
the  canal  must  be  in  pieces  of  not  less  than  ten  square  feet  area,  and  be  laid  throughout 
to  moderately  close  joints. 

The  well  at  the  west  end  of  the  culvert  is  to  be  eight  feet  square  at  floor  line  ;  the 
breast  wall,  7^  feet  thick  at  bottom,  is  to  have  a  batter  of  one  in  twelve  on  the  inside, 
and  be  carried  up  plumb  in  the  rear  to  within  four  feet  of  the  bottom  of  the  water-course, 
where  a  frost  batter  will  be  commenced  and  carried  up  with  such  an  inclination  as  to 
terminate  at  the  back  line  of  the  coping,  which  is  to  be  3}  feet  in  width,  and  must  extend 
at  least  one  foot  into  the  wall  on  each  side  of  the  water-way. 

The  w^all  immediately  over  the  western  end  of  the  arch,  and  also  the  side  walls,  are 
to  be  7^  feet  in  thickness,  and  that  part  of  each  of  them  next  the  woll  is -to  be  of  dressed 
stone,  all  of  which  must  be  properly  bonded  at  the  angles  and  over  each  other.  They  are 
to  be  carried  up  to  a  batter  of  one  in  twenty -four  on  the  face  to  the  underside  of  the 
coping,  and  the  rear  sides  of  them  are  to  be  made  vertical  up  to  within  five  feet  of  the 
top  bank  or  adjoining  ground,  where  a  frost  batter  is  to  be  commenced  and  made  to  such 
an  inclination  as  will  stiike  a  line  21  feet  back  from  the  respective  sides  of  the  well,  at 
or  near  the  surface  of  the  ground. 

From  the  point  above  mentioned  upward,  the  walls  ai*e  ^o  be  2^  feet  in  thickness, 
faced  on  both  sides,  and  must  be  made  up  of  stones  the  full  width  (2^  feet)  to  the  under- 
side of  the  coping,  which*  is  to  be  three  feet  wide  on  top,  project  three  inches  on  each 
side,  and  have  the  top  dressed  so  as  to  be  one  inch  higher,  for  a  width  of  nine  inches,  in 
the  middle  than  on  either  face. 

The  top  of  the  side  walls  to  have  an  inclination  outward  of  about  one  and  a  half 
horizontal  to  one  vertical,  except  immediately  over  the  breast  wall,  where  the  coping  is  to 
be  level. 

The  face  stones  of  the  wells  must  be  at  least  20  and  30  inches  depth  of  bed  in  the 
alternate  courses  and  not  less  than  2^  feet  length  of  face  in  line  of  wall.  In  every 
course  there  must  be  headers  of  at  least  two  feet  length  of  face  and  3^  feet  depth  of  bed, 
placed  not  more  than  10  feet  apart  from  centre  to  centre.  In  all  cases  the  rear  part  of 
both  headers  and  stretchera  must  be  at  least  two-thirds  the  length  of  their  face. 

The  face  of  the  stones  must  be  dressed  to  the  batter,  boucharded,  and  the  arrises 
kept  good ;  the  upper  and  lower  beds  must  be  made  parallel  for  their  entire  depth,  and 
the  end  joints  kept  full  for  at  least  nine  inches  back  from  the  face.  The  whole  to  be 
dressed  so  that  the  horizontal  and  vertical  joints  between  the  stoaes^  when  in  place,  shall 
not  exceed  one-fourth  of  an  inch. 

0 

Backing — t^"*  consist  genenilly  of  large  well-shaped  stones  not  less  than  6  inches  in 
thickness  and   3  feet  area  of  bed,  laid  level  in  full  mortar  beds  and 
properly  bonded  throughout  the  wall. 

Tlift  side  walls  and  rets.ining  wall  at  the  outlet  on  the  east  side  will  be  similar  to 
those  above  described,  but  instead  of  a  breast  wall,  the  bottom  is  to  have  a  slope  upward 
•of  about  two  horizontal  to  one  vertical  and  be  formed  of  pitched  stone  18  inches  deep, 
.laid  in  cement  mortar  and  made  18  inches  lower  in  the  middle  than  at  the  sides. 
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The  faces  of  tbe  banks  at  both  ondB  of  the  culvert,  for  a  distance  of  25  to  35  feet 
or  for  such  other  distance  as  may  be  i*equired,  are  to  be  protected  by  pitched  stones  Id- 
inches  deep,  laid  dry  or  in  such  other  way  as  may  be  subsequently  determined. 

For  the  distance  previously  mentioned,  70  feet  on  each  side  of  the  centra  line  of 
tbe  canal,  a  range  of  12"  x  12"  timber  is  to  extend  along  on  both  sides  of  the  culveit, 
i-esting  on  the  large  flat  stones  laid  on  top  of  the  abutments.  The  tie-rods  which  ])ass 
vertically  through  the  sub  sills  and  walls  are  also  to  pass  through  these  longitudinal 
timbers  and  cross-pieces  of  like  dimensions,  arranged  in  positions  suited  for  that  purposa 

For  these  cross-pieces  checks  3  inches  deep  are  to  be  cut  in  the  crown  of  the  arch, 
and  the  whole  must  be  well  bedded  in  mortar  before  the  fastening  nuts  are  screwed  down. 

The  whole  of  the  space  between  the  line  of  canal  bottom  and  the  masonry,  etc.,  of 
the  culvert  for  the  distance  above  stated  is  then  to  be  made  up  with  concrete  prepared  as 
herein  described,  and  firmly  compressed  in  thin  layers  when  put  in  place.  On  those 
parts  of  the  culvert  to  be  covered  by  the  banks  of  the  canal  the  concrete  will  be  18  inches 
in  depth  over  the  crown  of  the  arch.  The  spaces  on  both  sides  of  the  trunk  of  the 
culvert  must  be  properly  cleared  out  and  filled  with  a  good  description  of  puddle,  well 
cut,  trodden  and  i)ounded.  As  soon  as  the  adjoining  banks  will  admit,  these  puddle  beds 
are  to  be  made  3  feet  in  width,  and  be  continued  of  that  thickness  to  the  height  of  the 
crown  of  the  arch.  The  spaces  between  the  puddle  walls  and  the  solid  banks  must  be 
made  up  either  with  material  hauled  on  in  carts  as  provided  for  banks  necessary  to  be 
made  water-tight,  otheiwise  the  material  must  be  laid  on  in  thin  layers  and  well  pounded 
or  beaten  down,  and  in  this  manner  canned  up  also  to  the  height  of  the  crown  of  the 
arch.  A  puddle  bed  is  then  to  be  made  15  feet  in  width  from  the  side  of  the  concrete 
over  the  airch  and  carried  up  to  canal  bottom. 

In  rear  of  the  side  walls  of  the  wells,  puddle  beds  are  to  be  carried  up — made  two 
feet  in  width — as  soon  as  the  spaces  between  the  walls  and  solid  ground  will  admit ;  the 
adjoining  banks  must  be  well  beaten  and  pounded  until  the  space  is  sufiiciently  wide  to 
admiii  of  carts  being  used  to  haul  on  the  material. 

These  puddle  walls  are  to  be  carried  up  to  within  about  7  feet  of  the  natural  or 
finished  surface  of  the  ground,  when  they  are  to  be  discontinued,  and  a  space  of  15  inches 
in  rear  of  each  of  the  walls  of  the  wells  and  retaining  walls  is  to  hs  made  up  with  gravel, 
small  stones  or  quarry  refuse,  well  rammed. 

When  making  up  the  embankments  at  and  over  the  ends  of  the  culvert  and  at  ail 
such  places  where  a  bank  is  to  be  formed  through  or  alongside  of  ground  that  is  lower 
than  the  canal  surface,  or  wheresoever  a  water-tight  bank  is  required y  t/ie  material  must  he 
hauied  on  to  t/ie  respective  bariks  in  carts  or  waggons  and  la^id  on  in  layers  not  exceeding 
10  inches  in  depth  at  a  time  ;  and,  if  required,  water  must  be  thrown  over  each  layer  to 
assist  in  consolidating  the  material. 

Mortar. — ^The  whole  masonry  of  the  culvert  must  be  laid  in  mortar  made  of  the 
host  hydraulic  cement,  mixed  with  clean,  large-grained,  sharp  sand,  gener- 
jilly  in  the  proportion  of  two  of  sand  to  one  of  cement,  or  such  other  proportions  as  may 
be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  used 
must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided  by  tbe 
contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  use 
and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  oflBicer  in 
charge. 
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Grout  to  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  one  and  a  half  (1]^)  of  clean,  sharp  sand  to  one  of  cement,  and 
adding  as  much  water  as  may  be  required  to  make  the  whole  run  freely  when  properly 
mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be 
washed. 

Concrete, — where  used,  must  consist  of  an  approved  class  of  stone  broken  to  cubes 
of  one  inch  and  a  quarter  (1;^),  thoroughly  mixed  with  fresh  ground 
hydraulic  cement  and  clean,  sharp  sand  in  such  proportions  as  the  materials  and  works 
may  render  necessary.  The  cement  and  sand  must  be  reduced  to  a  thin  paste  before  the 
stones  are  put  into  it,  and  when  the  whole  has  been  thoroughly  incorporated  it  is  to  be 
taken  to  the  place  where  it  is  to  be  used,  spread  in  thin  layers  and  be  well  pressed  down 
with  suitable  rammers. 

Order  or  Buijj)ING. — The  culvert  may  be  built  in  stretches  of  50  feet  in  length  at 

a  time  :  but  the  arch  must  be  formed  in  such  a  manner  that, 
up  to  the  time  of  closing  any  part  of  it,  the  weight  on  both  sides  of  the  centers  shall  be  as 
nearly  as  possible  equally  distributed. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the 
work  before  they  are  brought  on  to  the  walls,  and  all  the  vertical  joints  of  one  course  are 
to  be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stones 
must  be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against 
•disturbing  the  stones  after  they  are  laid. 

Puddle, — wherever  required,  must  be  of  the  best  description  of  material  for  the 
purpose  that  can  be  obtained  at  any  place  within  a  distance  of  500  feet  of 
where  it  is  to  be  used.  It  is  to  be  laid  on  in  layers  not  exceeding  8  inches  in  thickness, 
-each  of  which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well 
trodden  and  pounded,  and  everything  done  that  may  be  required  to  form  a  puddle  bed  or 
wall  impervious  to  water. 

Parties  tendering  are  requested  to  bear  in.  mind  that  the  greater  part  of  the  trunk  of 
this  culvert  should  be  built  and  the  works  otherwise  connected  with  it  done  between  the 
close  of  navigation  this  autumn  and  the  opening  of  it  in  the  spring  of  1878,  or  during  the 
time  that  the  water  is  shut  oti  at  Port  Colborne  and  at  the  outlet  of  the  Feeder  for  the 
.purpose  of  allowing  this  and  other  works  to  be  proceeded  with. 

To  enable  this  arrangement  to  be  fully  carried  out,  all  the  materials  required  should 
be  delivered  by  the  middle  of  November  next,  and  the  foundation  be  dredged  out  to 
within  a  few  feet  of  bottom,  by  that  time,  for  as  great  an  extent  as  can  be  done  with 
safetv. 

It  may  also  be  stated  that  the  wells  at  both  ends  of  the  culvert  could  with  advantage 
be  built  before  winter  sets  in  this  year,  if  the  contractors  be  in  a  position  to  supply  and 
prepare  the  necessary  materials  for  that  purpose.  This  work  must  otherwise  be  done 
during  the  following  summer,  when  thei-e  will  be  greater  difficulty  in  forming  a  junction 
with  the  part  of  the  trunk  then  built,  than  to  connect  the  trunk  with  the  well  at  a  time 
when  there  would  be  comparatively  little  water  to  contend  with. 

The  present  culvert  is  to  remain  undisturbed  until  the  new  one  is  ready  to  be  brought 
into  efficient  use,  when  the  whole  of  the  old  culvert  is  to  be  removed,  and  everything  done 
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to  clear  out  the  channel  to  the  required  capacity.  Contractors  are  therefore  reminded  that 
this  work  will  have  to  be  done  at  a  time  when  the  water  in  the  canal  is  at  its  usual  height^ 
and  that  it  will  be  paid  for  bj  the  cubic  yard,  including  the  removal  of  all  the  timber 
work  connected  with  the  wells  and  trunk.  If  the  whole  of  the  sides,  together  with  the  top 
and  bottom  parts  be  entirely  removed,  no  deduction  will  be  made  for  the  water-ways ; 
but  if  any  part  of  the  bottom  is  left  in  place,  the  sectional  area  of  the  water-ways  will  be 
deducted. 

For  the  purpose  of  enabling  the  works  on  the  section  to  be  proceeded  witli»  side 
walls  to  be  built  lor  the  protection  of  the  banks,  the  trunk  of  the  new  culvert  for  Lyons* 
Creek  to  be  constructed,  etc.,  the  water,  as  previously  stated,  wUl  be  shut  off  at  Port  Ool- 
bome  and  at  the  outlet  of  the  Feeder,  and  the  canal  will  be  emptied  as  nearly  as  circum- 
stances will  permit  in  the  early  part  of  December,  1877,  and  the  water  will  be  allowed  to 
remain  out  until  in  April,  1878. 

The  contractor's  arrangements  for  proceeding  with  the  works  must  therefore  be  such 
that  every  possible  advantage  will  be  taken  of  the  time  above  mentioned  to  urge  them 
forward  in  an  energetic  and  satisfactory  manner. 

Contractors  are,  however,  distinctly  informed  that  shutting  off  the  water  at  the  places 
above  mentioned,  and  the  drawing  of  it  off  at  Port  Kobinson,  will  not  have  the  effect  of 
laying  the  bottom  of  the  canal  dry,  sevei^al  feet  of  water  will  still  remain  in  it. 

This  unavoidable  state  of  matters  should  be  borne  in  mind  by  contiuctors  when 
"  tendeiing,"  as  well  as  the  fact  that  the  only  possible  way  of  getting  rid  of  the  water  is 
by  pumping,  and  removing  part  of  it  when  frozen. 

Under  any  circumstances  a  dam  must  be  made  at  the  upper  end  of  Section  No.  33  to 
prevent  the  water  passing  on  to  or  coming  from  Section  No.  34,  and  another  dam 
must  be  made  to  the  north  of  Lyons'  Creek  Culvert,  on  Section  No.  31,  to  guard  against 
water  passing  on  to  or  coming  from  Section  No.  30. 

It  is  probable  that  the  winter  of  1878-79,  or  the  period  between  the  closing  of 
the  canal  in  December,  1878,  and  the  opening  of  navigation  in  the  Spring  of  1879,  will 
also  be  required  for  the  execution  of  some  of  the  works  south  of  Section  No.  30. 

Contractors  are,  however,  hereby  distinctly  informed  that,  for  the  period  mentioned^ 
i.e.,  between  December,  1878,  and  April,  1879,  the  water  level  north  of  Port  Colbome  will 
not  be  drawn  down  lower  than  the  level  of  Lake  Erie. 

This  will  necessitate  the  construction  of  a  high  dam  at  each  end  of  the  place  to  be 
unwatered,  and  the  pumping  out  of  the  entire  quantity  of  water  between  these  dams. 

For  this  the  contractor  is  ex{>ected  to  state  a  bulk  sum  in  the  *^  tender,"  which  most- 
include  the  maintenance  of  the  dams  during  the  winter,  and  their  entire  removal  by  the 
time  required  in  April  following. 

Further,  if  required,  the  contractor  must  again  put  in  two  high  dams  in  December, 
1879 — maintain  them  during  that  winter  and  remove  them  in  April,  1880  ;  all  of  whicb^ 
together  with  the  unwatering  of  the  works  on  the  section  for  the  period  stated  (from 
early  in  December,  1879,  until  in  April,  1880),  must  be  included  in  the  bulk  sum  stated 
for  these  purposes  in  the  tender. 

If  it,  however,  l»e  decided  to  shut  off  the  water  at  Port  Colbome  and  at  the  outlet 
of  the  Feeder  in  the  month  of  December,  1878,  and  to  draw  off  the  water  at  Port 
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Robinson  and  to  allow  it  to  remain  out  of  the  canal  until  in  April,  1879,  contractors 
are  requested  to  bear  in  mind  that  the  Department  of  Public  Works  reserves  the  right  of 
paying  only  a  like  sum  for  these  purposes  as  stated  in  the  accepted  **  tender  "  for  dams 
and  their  removal,  together  with  the  unwat^ring  of  the  section  for  the  penod  from  th  e 
early  part  of  December,  1877,  until  in  April,  1878. 

When  preparing  their  "  tenders,"  contractors  should  bear  in  mind  that  the  respec 
live  bulk  sums  for  imwatering  the  different  parts  of  the  works,  at  the  different  times 
stated,  must  in  each  case  embrace  the  constrnotion  of  all  dams,  their  full  maintenance 
and  their  removal  at  the  time  directed,  also  the  providing  and  fitting  up  of  all  pumps  an<l 
machinery  that  may  be  required  for  that  purpose,  together  with  the  removal  of  all  snow 
and  ice,  and  every  expense  directly  or  indirectly  connected  with  nnwatering  all  the 
different  parts  of  the  work,  and  the  foundation  of  all  structures  on  or  connected  with  the 
section  must  all  be  included  in  the  res))ective  bulk  sums  stated  in  the  tender. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely^ 
"  earth  "  and  '*  rock,"  the  former  to  embrace  all  kinds  of  materials  found  in  the  old  spoil 
banks  and  in  widening  and  deepening  tho  channel  and  other  cuttings,  except  absolutely 
connected  "quarry  i-ock"  and  detached  stone  or  boulders  containing  one-half  of  a  cubic 
yard  and  upward. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the  materials,, 
finishing  up  the  new  cut  and  banks,  forming  and  grading  towing  paths,  cutting  ditches, 
trimming  the  sides  of  both  the  new  and  old  parts  of  the  cut  and  work  to  the  required 
angle,  bottoming  the  whole  of  the  section  and  works  herein  described,  and  completing 
everything  connected  with  the  excavation  in  a  satisfactory  and  workmanlike  manner, 
agreeably  to  the  foregoing  specification  and  the  directions  of  the  officer  in  cliarge. 

But  as  the  price  per  cubic  yard  for  each^class  of  work  will  be  an  average  of  the 
whole  of  that  particular  class,  within  certain  limits,  progress  payments  will  be  made  only 
according  to  the  comparative  value  of  the  work  done  with  reference  to  the  prices  tendered^ 
which  pro  rata  rates  shall  be  assigned  and  apportioned  in  manner  following,  viz  : — For 
rock  excavation  down  to  the  level  of  twelve  feet  above  the  mitre  sills  of  the  present  lock 
at  Port  Oolbome,  ttoo-thirds  of  contract  price.  For  rock  excavation,  from  a  line  twelve 
feet  above  the  lock  sills  at  Port  Colbome  down  to  present  bottom,  five-sixths  of  contract 
price.  For  the  removal  of  rock  below  bottom  line  of  present  canal  to  the  full  uniform 
depth  required,  contract  price  and  proportion  of  balance,  so  that  when  the  whole  shall 
have  been  completed,  the  aggregate  amount  shall  be  the  same  as  if  the  whole  were 
calculated  at  the  prices  stated  in  the  contract. 

During  the  progress  of  the  works  the  different  parts  of  the  earth  excavation  will  also 
be  returned  and  paid  for  according  to  the  comparative  value  of  the  work  done  witli 
reference  to  the  contract  price. 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
delivery  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  carrying 
on  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  the  rock  or  other 
excavated  or  dredged  material,  or  in  proceeding  with  any  part  of  the  operations  connecte<i 
with  the  work,  the  contractor  must  be  governed  by  the  canal  regulations  and  the  inter- 
pretation put  upon  them  by  the  officer  entrusted  with  that  duty  ;  he  must  further  uso 
every  precaution  to  guard  against  interrupting,  impeding,  or  in  any  way  interfering  with 
the  navigation,  as  he  will  be  held  strictly  and  legaJly  liable  fur  all  damage,  loss  or  deten- 
tion that  any  vessel  when  passing  through  the  canal  may  sustain  from  any  of  his  acts, 
whether  such  result  from  a  desire  to  prosecute  the  works,  inattention  or  any  other  cause 
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The  different  works  herein  described  or  enumerated  are  to  be  proceeded  with  at  the 
'time  and  in  the  order  required  by  the  Department  of  Public  Works,  and  must  be  executed 
Hgreeably  to  the  plan  contemplated  in  this  specification,  although  all  that  may  be  required 
•tv>  complete  the  design  may  hot  hare  been  particularly  described. 

Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangements  and  general  mode  of  construction ;  but  detailed 
drawings,  arranged,  modified  and  adapted  to  the  circumstances  and  the  locality,  and  for 
all  such  parts  sof  the  structures  as  may  ba  considered  necessary  for  the  full  understanding 
of  the  design,'will  be  furnished  as  the  works  proceed. 

If  any  alterations  be  rendered  necessary  by  any  cause  or  for  the  benefit  of  the  works, 
the  contractor,  if  directed,  must  carry  them  out  in  like  manner  as  if  they  formed  a  part 
of  the  original  design,  and  at  a  rate  or  price  fixed  by  an  authorized  officer,  for  tb« 
Additional  or  reduced  expense  that  may  be  caused  by  the  alterations. 

Materials,  Service  Ground,  etc. — The  contractor  must  provide,  at  his  own  cost 

and  expense,  all  the  service  ground  that  idaj 
be  required  for  the  placing  or  preparing  of  materials,  or  for  the  erection  of  sheds,  store- 
houses or  any  other  buildings,  or  for  temporary  roads,  or  for  any  other  purpose  whatsoever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials,  furnish  all 
plant,  tools,  vessels,  machinery,  equipment,  labor  and  everytliing  necessary  for  the 
satisfactory  execution  and  completion  of  the  different  works  contemplated  in  the  forcing 
specification. 

All  mateiials  must  be  of  the  best  class  of  their  respective  kinds ;  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship  and  every  contingency  connected  with  the  due  prosecution  of  the 
work  as  herein  described  and  the  instructions  of  the  officer  in  charge. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms— except  there'  are  attached  the  actual  signatures,  the 
nature  of  the  occupation,  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required,  by  deposit  of 
money  to  the  amount  of  Jive  per  ccuL  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solrent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  oat  of 
these  conditions  as  well  as  for  the  due  performance  of  the  works  embraced  in  the  contract 

The  works  are  to  be  commenced  immediately  after  the  person  whose  "  Tender"  has 
been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with  in  such  s 
manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of  the  worb 
described  in  the  foregoing  specification  and  embraced  in  the  contract  can  be  fully 
completed  on  or  before  the  20th  day  of  April,  1879. 


•Ottawa,  28th  June,  1877. 


JOHN  PAGE, 
Chief  Evglncer  of  PuUU  Worh 


APPENDIX   No.  22. 


WELLAND  CANAL. 


SPJEGIFICAl'IOy  o/  the  vrork  remai^*in<j  to  he  do'ie  on  and  connected 
fmtfi  SECTION  No,  THIRTYTEREE  of  the  Enlargement. 


RE-LETTING. 

This  section  is  at  and  in  tho  vicinity  of  tliat  part  of  tho  canal  known  as  llaraoj*s 
^nd ;  it  includes  all  the  works  connected  with  the  widening  and  deepening  of  the 
channel  for  a  distance  of  one  mile  south  of  wheie  the  enlargement,  lake-ward  o\  the 
junction,  is  under  contiiict ;  the  building  of  side  walls ;  cutting  hack  ditches  and  other 
works  ior  drainasre.  The  removal  of  a  slide  that  occurred  in  January,  (1877)  on  the 
southern  part  of  Section  No.  32,  is  also  to  be  embraced  under  the  head  of  Section  Na  33. 

Tho%ottom  of  the  present  channel,  as  well  as  that  of  those  parts  where  the  width  is 
'increasetl,  must  throughout  be  sunk  to  the  depth  of  four  leet  below  the  top  of  tho  mitre 
alls  of  the  present  old  lock  at  Port  Colborne. 

The  side  sIojm^s  in  clay  excavation  are  to  be  two  horizontal  to  one  vertical,  both 
above  and  below  the  water-line,  at  all  places  situated  as  subsequently  described,  and  the 
water- way  is  to  be  made  100  feet  in  width  ai  tho  level  of  eighteen  inches  over  the 
bottom  line.     Tko  increased  width  will  chiefly  be  taken  od  the  west  side. 

In  rock  excavation  the  side  slopes  are  to  be  one-quarter  horizontal  to  one  vertical,  and 
^e  channel  made  of  tho  mean  width  of  124  feet  below  the  lino  of  assumed  low  water  of 
Lake  Erie  ;  this  will  lender  necessary  the  removal  of  u  strip  of  about  seventy  feet  in 
"^idth  at  tho  wiliest  place  along  the  west  side  of  the  pnnci[ial  part  of  the  rock  cutting  on 
the  section. 

When  exoHvating  rock,  where  the  top  of  it  is  not  more  than  six  feet  above  the 
<:oDteni plated  bottom  of  the  canal,  the  side  lines  of  the  channel  are  to  correspond  with 
^ODe  in  day  cutting,  except  thut  the  slope  on  the  rock  thus  situated  must  not  exceed 
'<ine-half  Jionzontal  to  one  vertical.  Tho  si<le  slojies  must^  however,  be  varied  at  the 
Vlac€8  and  in  the  manner  subsequently  stated. 
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For  fnllj  two-thirds  of  the  length  of  the  section,  rock  will  be  found  before  getiibgio 
the  full  depth  required,  and  for  about  two-fifths  of  the  distance  stated  the  surface  of  the 
rock  varies  from  nothing  to  six  feet  over  the  bottom  line ;  tho  other  three-fifths  variei 
from  six  to  sixteen  feet  over  the  bottom  of  the  enlarged  canal. 

» 

Tlie  widening  of  the  prism  will  chiefly  be  done  as  above  stated  on  the  west  side  of 
the  present  line,  fs  indicatad  in  red  on  the  general  plan  exhibited  ;  the  Department  of 
Railways  and  Canals,  however,  reserves  to  itself  the  right  of  changing  the  whole  or  any 
part  of  the  line  to  such  an  extent  as  will  admit  of  widening  the  channel  wholly  on  either 
one  side  or  the  other,  or  of  increasing  the  width  on  both  sides,  as  may  be  subsequently 
determined. 

TliJ^se  changes,  it  is  to  l)e  clearly  and  distinctly  understood,  may  be  made  either 
before  the  oi>eratioiis  are  commenced  or  during  their  progress,  without  giving  cause  for 
any  increase  or  diminution  of  the  prices  tendered  for  the  resjjective  items  of  work. 

The  excavation  remaining  to  be  done  on  this  section  is  chiefly  as  follows  : — Old  spoil 
bank,  consisting  of  clay  and  quarry  refuse  mixed,  and  such  other  excavation  over  present 
canal  surface  as  may  be  necessary  for  forming  and  trimming  towing  path,  cutting  side 
ditches,  seats  and  channels  for  ofl-take  draius,  etc.  Under  the  present  water  surface 
there  will  be  a  considerable  extent  of  clay  excavation,  the  lower  part  of  which  or  tJwt 
next  the  rock,  is  of  a  hard  nature  and  mixed  with  gravel.  Thei-e  ai*e  still  several  sti-etchee 
of  the  channel  to  be  widened  through  rock  :  but  the  greater  and  most  difficult  part  of  the 
rock  excavation  consists  in  lowering  the  bottom  of  the  old  parts  of  the  channel,  as  well  as 
the  whole  of  the  increased  width,  to  the  full  depth  of  water-way  above  stated.  The 
nature  of  the  rock  may  be  ascertained  by  an  examination  of  the  old  si>oil  banks  on  the 
west  side  of  the  section. 

The  material  excavatrd  in  widening  and  deepening  the  prism  can,  for  the  roost  part, 
be  placed  on  the  west  side  of  the  canal  within  the  limits  of  the  section,  and  at  from  160 
to  400  feet  from  the  centre  line.  Contractors  when  tendering  should,  however,  bear  in 
mind  that  unless  the  material  is  hauled  or  in  some  way  carried  to  the  rear  of  the  bank, 
the  spoil  ground  will  be  found  insuflicient,  especially  opposite  deej^  rock  cutting.  They 
will  therefore  be  exf>ected  to  adopt  some  course  of  this  kind  or  be  prepared  to  raise  the 
banks  to  a  higher  level,  and  to  keep  tho  front  side  of  them  at  a  greater  distance  back 
from  tJift  watei*  line  than  that  subsequently  described. 

In  case  it  is  found  necessary  to  protect  the  face  of  the  banks  at  places  where  side  wjdls 
are  not  built,  the  contractor  will  be  expected,  if  so  directed,  to  use  part  of  the  stones  from 
tho  excavation  for  that  purpose,  by  hauling  and  f)hioing  them  on  the  face  of  the  slope  in 
the  manner  subsequently  desciibed; 

The  material  remove!  from  tho  slide  on  Section  No.  32  can  also  be  placed  on  the 
west  bank  of  Section  No.  33  ;  but  it  will  have  to  be  taken  a  distance  of  from  2,000  to 
4,000  feet,  and  will  unavoidal»ly  have  to  be  handled  twice  before  it  can  be  placed  in  the 
rcrpiired  position. 

TcwiNo  Path,-    to  ix*  formed  along  the  west  side  of  the  canal,  tl\e  front  edge  of 

which  in  clay  excavation  is  to  be  98  feet  from  the  centre  line,  at 
the  height  of  22  feet  over  the  mitro  sill  of  the  lock  now  in  use  at  Port  Colborne,  and  at 
the  same  level  throus^h  rock  cutting  when  it  exceeds  six  feet  in  depth  ;  tho  front  edge  of 
the  towing  p{\th  will  be  about  66i  from  the  centre  line  of  the  channel.  The  connectien 
between  these  two  lines  are  to  be  formed  by  two  flat  reverse  curves  within  a  stretch  of 
1 50  feet. 
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It  is  to  be  made  1 5  feet  in  width  fjn  top  and  have  an  inclination  outward  of  about 
twelve  inches  to  a  ditch  formed  at  all  places  where  the  bink  in  rear  of  it  is  of  a  greater 
height  The  ditch  to  be  two  feet  wic'io  ac  bottom  and  have  such  an  inclination  as  will 
carry  the  surface  water  freely  to  off-take  drains  formed  at  such  phices  as  circumstances 
may  require. 

In  ccnuection  with  thein^  wkere  necessary,  wells  are  to  be  sunk,  from  which  off-take 
drains  or  culverts  ate  to  be  made  with  such  a  declivity  as  will  discharge  the  water 
freely  into  the  back  ditch,  or  where  this  is  found  impricti cable,  into  the  canal,  two  feet 
or  more  below  the  assumed  level  of  Luke  Erio.  These  ^walls  are  to  be  from  two  to  three 
feet  square,  and  the  culverts  from  them  from  15  to  24  inches  square  ;  they  are  to  be 
built  of  rubble  masonry  laid  in  cement  mortar ;  the  bottom  of  both  wells  and  culverts 
are  to  be  of  flat  stones  of  a  size  to  reach  across  the  respective  openings,  and  pass  at  least 
dx  inches  under  the  walls  on  both  sides ;  the  covering  of  the  culverts  must  be  of  flat 
stones,  of  a  length  which  will  bear  at  least  six  inches  on  the  side  walls.  The  wells  and 
channels  from  them  may,  howover,  be  formed  of  timber  and  plauk,  and  a  bridge  be  made 
over  the  outlet,  if  so  directed.  In  either  case,  the  excavation  and  work  connected  with 
the  water-courses  must  be  done  bv  the  contractor  at  the  rates  stated  in  the  tender. 

When  either  the  east  or  w^st  banks  are  cut  into  at  any  place  wheixj  they  pass 
through  or  are  immediately  alon^^side  of  low  ground,  a  new  bank  must  be  formed,  or  an 
additional  width  given  to  the  present  one,  as  circumstances  may  require.  In  all  such 
cases,  the  space  to  be  occupied  by  the  bank  must  be  cleared  of  all  stumps,  roots  and  logs ; 
all  sods,  titrf^  muck  and  loose  earth  must  also  be  removed  for  such  a  depth  as  may  be 
necessarv  to  secure  a  water-tight  connection  between  the  ends  and  sides  of  the  old  and 
new  parts  of  the  bank,  as  well  as  b  itween  the  new  banks  and  seats  prepared  for  them. 

At  all  such  places  as  it  is  considered  necessary  to  form  a  water-tight  bank,  the 
material  must  be  hauled  on  to  it  in  carts  or  waggons,  and  laid  on  in  layers  not  e^cceeding 
tea  inches  in  depth  at  a  time,  and,  if  required,  wuter  must  be  thrown  over  each  layer  to 
assist  in  consolidating  the  material. 

Back  Ditch  i» — to  carry  off*  the  surface  water  and  such  other  natural  drainage  as  it 

may  be  necessary  to  piovide  for,  are  to  be  formed  on  both  sides 
of  the  canal,  if  necessary,  at  the  places,  and  of  the  dimensions  required ;  care  l>eing 
taken  that  the  old  ditches  are  not  interfered  with,  or  the  drainage  in  any  way  inter- 
rupted before  the  new  ditches  are  fully  available.  For  any  damages  that  may  ari^e  from 
thw  cause,  whether  the  result  of  inattention,  or  otherwise,  on  the  part  of  the  contractor, 
he  will  be  held  strictly  and  legally  liable  to  the  owners  of  the  adjoining  property. 

The  material  in  the  present  spoil  banks,  as  well  as  that  at  other  places  above  the 
water  surface,  which  has  to  be  removed,  opposite  where  the  rock  cutting  exceeds  four 
feet  or  more  in  depth,  must  be  hauled  and  deposited  at  such  a  distance  back  from  the 
water  line  as  will  admit  of  placing  all  the  rock  excavated  from  the  prism  on  the  east 
or  canal  side  of  the  west  bank  in  the  manner  herein  described. 

rt  will  be  observed  from  the  position  of  the  work,  that  all  the  clay  portion  of  it 
under  the  water  surface  connected  with  the  widening  and  deepening  of  the  channel 
can  be  done  by  machinery  during  the  summer  months,  provided  proi>er  precautions  are 
taken  to  guard  against  interfering  with  the  navi^tion;  contractoi-s  will  therefore  be 
expected  and  required  to  provide  the  necessary  equi[)ment  for  that  purpose,  and  be  fully 
prepared  to  excavate,  haul,  transport  and  elevate  the  material  in  such  a  manner  as  will 
enable  it  to  be  expeditiously  removed  and  deposited  at  the  places  and  in  the  manner 
req^iied,  onless  they  are  able  to  show  to  tlie  satisfaction  of  the  Depaitment  of  Railways 
and  Canals  that  they  are  in  a  position  to  execute  the  work,  in  some  other  way,  in  a  more 
oxpeditioas  manner  within  the  time  agreed  upon  for  its  completion. 
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When  proceoding  with  the  works  connected  with  the  widening  and  deepening  of  the 
channel,  under  the  wnter  line,  great  care  must  be  taken  not  to  cut  into  the  inside  slopes, 
or  to  do  anything  at  all  likely  to  have  a  tendency  to  impair  the  stability  of  the  banks. 

Sides  and  Bottom. — The  ciuial,  as  bofoi-c  stated,  is  to  have  a  mean  width  of  124 

feet,  or  a  sectional  area  of  1,8G0  nquai-e  feet  through  both  rock 
and  clay  excavation  below  the  assumed  low  water  line  of  Lake  Erie.  The  side  slopei 
must  ill  all  cases  be  trimmed  off  fairly  and  smoothly  to  the  i-espective  inclination! 
previously  mentioned,  i.e.,  in  clay,  two  horizontal  to  one  vorlical  ;  in  rock,  on«2-q«art«r 
horizontal  to  one  vettical,  except  where  the  depth  of  i-ock  cutting  is  less  than  six  fuel, 
when  its  slope  nu.st  Le  made  one-half  horizontal  to  one  vertical,  and  between  the  rock 
and  clay  parts  of  the  channel  the  kIojk's  are  to  vary  so  as  to  cori-espond  at  one  end 
with  the  face  line  of  tho  rock  cutting  and  at  the  other  end  with  the  clay. 

In  case  it  is  decider!  to  faco  part  of  the  banks  with  stone,  the  contractor  must 
lemove  the  clay  to  the  width  requiied  for  that  puij^se,  and  for  which  he  will  bo  allowed 
the  same  nite  per  cubic  yard  as  stated  in  the  *'  tender"  for  a  similar  clasi  of  work  abo\^ 
or  below  the  water  line. 

The  contractor  must  invariably  be  guided  by  the  lines  marked  out  by  the  oflaccr  ia 
charge,  and  see  that  all  angular  and  ]>roniinent  points  of  rock  are  broken  off  so  that  no 
part,  in  any  direction,  shull  project  inside  of  these  lines.  It  should  also  be  borne  in 
mind  that,  in  case  of  there  beinj^  any  protruding  or  objectiona^de  points  of  rovk  on  the 
inner  face  of  the  east  side,  within  the  limits  of  the  section,  they  must  be  broken  off  and 
rcmov(*d  in  like  manner  as  provided  for  those  on  the  side  where  the  principal  part  of 
the  widening  and  deepening  is  to  be  done. 

Tor  tho  entire  length  of  the  section  ami  width  of  the  channel,  tho  bottom  ronst  he 
sunk  to  an  uniform  depth  of  four  feet  below  th^  mitre  sills  of  the  present  hick  at  Port 
Colltorne,  or  to  a  greater  depth  if  rendered  necessary  by  thu  inclination  or  thickness  of 
the  lower  stratum  of  rock  that  has  to  be  removed. 

Spoil  Banks. — From  tho  place  to  be  occupied  by  spoil  banks,  all  standing  tren 

must  be  cut  down,  which,  together  with  logs  and  brush  wood, 
must  be  removed  or  burned,  care  being  taken,  however,  to  guard  fully  against  damaginx 
or  intei-feri ng  with  the  adjoining;  property.  Thpy  are  in  no  case  to  be  formed  on  grouna 
where  the  surface  inclines  toward  tha  canal  unless  level  benches  are  iirst  cut  to  form  i 
fouudjition. 

When  the  material  to  be  spoiled  is  clay  or  earth,  it  must  be  kept  back  at  least  ten 
feet  from  the  top  edge  of  the  slope  of  the  old  bank,  an  J  not  raised  higher  than  ten  feel 
above  the  level  of  the  towing  path,  within  a  distimoe  of  180  feet  from  the  centre  line  of 
chanfiel.  Beyond  the  dist^ance  stated,  the  height  may  be  increased  after  suitable  draiui 
and  oih^r  provisions  arc  made  to  carry  the  surface  water  to  tho  bAck  ditches. 

On  the  nature  of  the  seat  for  the  spoil  banks,  opposite  the  deep  parts  of  the  rock 
cutting,  will  in  a  great  measure  depend  their  actual  position  and  height.  It  is,  how- 
ever, intended  that  thnir  eastern  side  shall  be  from  100  to  I'i^*  feet  west  of  the  centie 
line  of  the  canal.  To  enable  tliis  to  bj  done,  the  contractor  will  be  called  u^ion,  if  necce- 
sary.  to  form  a  level  bench  from  12  to  15  feet  in  width  along  tho  front  side,  down  to  solid 
ground  ;  on  this,  the  largest  and  best-sh;n>ed  stones  ttiken  from  the  excavation  are  to  l* 
piled  or  placed  in  a  regular  manner  as  the  works  prooeed,  in  order  to  keep  the  other 
material  in  position. 
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The  ex|>enBe  of  fotming  tlio  trench  above  menHonecl,  togetljer  with  thak  of  placing 
the  outer  stones  ro  aa  to  form  u  sort  of  rough  wall,  must  l»e  included  in  the  price  tendered 
for  rock  excavation. 

Side  Walls. — Where  the  Kurface  of  the  rock  is  six  feet  or  more  over  the  bottom  of 

the  c?iua],  the  lace  of  tlie  banks  above  it  are  to  be  pi*otected  by 
means  of  a  dry  wall,  built  of  lar^^e-siz  h1  well-sh:4>ed  stones,  of  thu  best  kind  that  can 
be  found  in  the  excavation  or  spoil  banks. 

They  aro  to  be  2  feet  wilo  on  the  top,  increasing  downwanl  on  th3  f loe  side  at  the 
rate  of  about  three  inches  to  the  foot,  and  at  the  roar  side  increase  at  a  like  rate  for  the 
fii'stfive  feet  from  the  top;  thence  downward  the  back  is  to  bo  plumb. 

The  stones  must  be  properly  lK)nded  over  and  with  each  other  in  the  he:\rt  of  the 
wall,  as  well  as  on  both  the  front  and  I'ear  sides,  a;id  in  every  coui-se  thei*e  must  be 
hesdors  of  at  least  3  feet  depth  of  bed,  placed  not  more  than  seven  feet  apart.  The  face 
of  the  stones  must  be  hammered,  scabbled  or  picked  to  the  batter  of  the  wall,  unless 
they  are  in  regular  couraes,  when  offsets  corresponding  to  the  batter  can  bo  made. 

The  coping  stones  to  be  of  the  full  width  of  tha  top  of  tho  wall  (2  fcv^t),  in  pieces  at 
least  9  inches  thick  and  not  less  than  3  feet  long.  . 

In  rear  of  the  wall  (if  so  directed)  a  spaco  of  about  15  inches  in  width  and  for  such 
a  depth  as  may  be  ordered  is  to  bo  made  u])  with  small  atoues,  quarry  waste  or  gravel, 
well  rammed. 

To  foiTD  a  seat  for  these  walls,  the  surface  of  the  rock  must  bo  cleaned  off  or  stripped 
for  the  full  width  required  and  the  material  removed  to  the  spoil  bank,  for  which  the 
contract  rate  for  excavation  on  the  section  corresponding  to  the  i>o.'4ition  of  the  work 
done  will  to  be  allowed. 

Where  the  surface  of  the  rock  is  less  than  six  feet  over  the  bottom  line  of  the  canal, 
the  face  of  the  banks,  if  so  directed,  is  to  ba  protected  by  a  coverin.;  of  hand-laiil  rip- 
rap stone,  varying  from  32  inches  in  depth  at  bottom  to  t^O  inches  in  depth  at  top. 
The  atones  forming  the  face  side  of  the  covering  are  to  be  pitched  and  laid  so  as  to 
present  a  fair  surface ;  the  bottom  tiers  of  stones  may  be  of  \\vy^  diuiensions  and  those 
on  the  top  are  to  be  laid  level  and  form  a  moderately  fair  uniform  coping  not  less  than 
twenty  inches  in  width. 

All  shnrp  angular  points  must  l>e  broken  oiT  the  upp?,r  side  of  the  outer  stratum  of 
stones,  and  the  interstices  between  them  must  be  filled  with  quarry  w.iste,  and  the  whole 
veil  pounded  and  beateu  down  to  a  fuir  surface. 

At  the  foot  of  the  slope,  a  triangular  shaped  timber  must,  if  directed,  be  bolted  to 
the  rock  or  let  into  the  clay,  ils  the  case  may  be,  in  order  to  support  the  toe  stones  of  the 
covering. 

At  the  end  of  the  deep  rock  cuttings,  tho  clay  parts  of  the  banks  of  the  canal  or  the 
np-rap  facings  on  the  banks  are  to  be  connected  with  the  side  walU  by  means  of  a  wall 
of  varying  inclination — at  one  end  adapted  to  tlie  slope  of  the  bank  or  facing,  and  at  the 
other  end  to  the  batter  of  the  wall. 

Parties  "  tendering "  should  bear  in  mind  that,  included  with  the  removal  of  the 
■lide  on  Section  No'.  32,  is  the  deepening  of  tha  channel  for  its  full  width  at  that  place  to 
thele\elof  two  feet  below  the  top  of  the  pi*esent   mitre   sill  of  Port  Col  borne  Lock. 
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This  material  (fully  thirty  thousand  cubic  yards),  by  twice  handling,  can,  as  previously 
stated,  be  placed  in  the  spoil  banks  on  Section  No.  33.  This  work  the  coiitractor  will  ba 
called  upon  to  do  between  the  middle  of  June  and  the  first  day  of  October,  1880.  It  u 
to  be  clearly  and  fully  uudei-stood  that  all  the  work  to  be  done  in  this  section  (No.  33),  for 
the  deepening  and  widening  of  ihe  canal,  for  the  removal  of  the  slide  and  deepening  oa 
Section  32,  will  be  measured,  computed  and  paid  fcr  in  the  "  solid."  For  this  purpose, 
before  the  works  are  commenced,  levels  will  be  taken  in  each  case  of  those  parts  of  th« 
grounds  to  be  removed  above  the  water  suiface,  and  accurate  soundings  made  (with 
reference  to  the 'fixed  and  permanent  bench  marks)  at  short  distances  apart,  along  the 
whole  }en^th  and  breadth  of  that  part  of  the  present  caual  and  elsewhere  within  Uie 
boundaries  of  the  section  and  at  the  slide  on  -Section  32 . 

A  duplicate  copy  of  the  cross  sections  made  from  these  levels  and  soundings  will 
remain  on  record  in  the  office  of  the  Department  of  Railways  and  Canals  and  another  in 
the  office  of  the  Resident  Engineer ;  from  these^  together  with  levels  and  soundings  taken 
after  the  whole  shall  have  beon  completed,  will  be  computed  the  quantities  of  excavation 
and  work  done,  for  which  payment  will  be  made.' 

To  admit  of  the  widening,  deepening?  and  other  works  on  the  section  being  proceeded 
with,  the  whole  of  the  canal  water  within  its  limits  must  be  pumped  out  as  soon  after 
the  close  of  navigation  in  December  next  (1879)  as  circumstances  will  permit.  For  the 
purpose  of  enabling' this  to  be  done,  a  dam  must  be  constructed  at  the  southern  end  of  the 
section  to  prevent  water  passing  on  to  or  coming  from  Section  No.  34,  and  a  dam 
must  also  be  made  at  the  northern  end  of  the  section  to  prevent  water  coming  firom 
Section  No.  32. 

Contractors  should  clearly  and  distinctly  understand  that  these  dams  must  in  both 
cases  be  made  of  sufficient  height  and  strength  to  admit  of  the  entire  section  being  laid 
dry  when  the  water  on  the  southern  side  of  the  south  dam  and  the  northern  side  of  the 
north  dam  Ls  two  feet  higher  than  the  surface  water  level  of  Lake  Erie. 

Immediately  after  the  works  have  been  awarded  and  a  contract  entered  into  with 
the  Department  of  l^ailways  and  Canals,  the  contractor  ihust  make  arrangements  to 
provide  and  prepare  all  material  necessary  for  the  construction  of  these  dams,  so  as  to  be 
ready  to  put  them  in  place  as  soon  as  navigation  closes  in  the  early  part  of  December 
next  (1879). 

"When  in  i)lace  and  properly  secured  they  must  be  maintained  by  the  contractor 
until  in  April,  1880,  at  which  time  they  must  bo  removed  by  him  and  at  his  sole  cost 
and  expense,  for  the  full  and  satisfactory  opening  of  spring  navigation. 

For  the  purpose  of  emptying  that  part  of  the  canal  within  the  limits  of  the  section, 
as  above  state<l,  and  for  the  removal  of  surface  water,  springs,  leakage,  snow,  ice  or  anj 
other  accumulations  of  water  on  the  line  of  the  works,  efficient  steam  engines  and  pumps 
must  be  provided  and  placed  by  the  contractor  in  the  most  advantageous  positions  to 
lift  the  water  and  discharge  it  into  the  back  ditches,  or  of  disposing  of  it  in  some  other 
way  without  allowing  it  to  pass  on  to  Section  34  or  on  to  private  property.  The  entire 
responsibility  of  injury  to  other  contractors  or  to  the  property  of  private  individuals,  it 
is  to  be  clearly  understood,  rests  with  or  devolves  upon  the  contractor,  who  must  make 
good  to  the  respective  parties  any  losses  they  may  sustain  from  any  of  his  acts,  whether 
the  same  result  from  inattention  or  even  a  desire  to  prosecute  the  works. 

For  the  unwatering  of  the  section  as  above  stated,  the  contractor  is  expecte<l  to 
state  a  bulk  sum  in  the  "tender"  which  must  include  the  expeditions  construction 
of  the  dams,  their  maintenance  during  winter  and  their  removal  by  the  time  required 
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in  April,  1880.  Further,  if  required  for  the  full  and  satisfactory  completion  of  the 
works  embraced  in  the  section,  the  contractor  must  again  put  in  two  high  dams  in 
December,  1880 — maintain  them  during  that  winter  and  remove  them  fully  in  April, 
18J51  ;  all  of  which,  together  with  the  unwat^ring  of  the  works  on  the  section  for  the 
period  stated  (early  in  December,  1880,  until  in  April,  1881),  must  be  included  ia 
the  bulk  sum  stated  for  these  purposes  in  the  '' tender." 

When  ])reparing  their  '*  tenders,"  contractors  should  bear  in  mind  that  the  respective 
bulk  sums  for  un  watering  the  diflerent  parts  of  the  works  at  the  different  times  stattd 
must,  in  each  case,  embrace  the  constmction  of  all  dams,  their  full  maintenanc3  aii'l 
their  removal  at  the  time  directed  ;  also  the  providing  and  fitting  up  of  all  pump^j  and 
4Dachinery  that  may  be  required  for  that  purpose,  together  with  the  removal  of  all  water, 
-snow  and  ice,  and  every  expense  directly  or  indirectly  connected  with  unwatering  all  the 
different  pai-ts  of  the  work,  and  the  foundation  of  all  structures  on  or  connected  with  the 
section,  must  all  be  included  in  the  respective  bulk  sums  stated  in  the  tender. 

__      • 

Tliere  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely, 

"earth"  and  "ix)ck,"  tbe  former  to  embrace  all  kinds  of  materials  found  in  the  old  spoil 

banks  and  in  widening   and  deepening  the  channel  and  other  cuttings,  except  absolutely 

connected  *'quaxTy  rock"  and  detached  stone  or  boulders  containing  one-half  ot  a  cubic 

yard  and  upward. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  tho  materials, 
finishing  up  the  cuttings  and  banks,  forming  and  grading  towing  paths,  cutting  ditches, 
trimming  the  sides  of  both  the  new  and  old  parts  of  the  cut  and  work  to  the  required 
»ngls,  bottoming  the  whole  of  the  section  and  works  herein  described,  and  completing 
everything  connected  with  the  excavation  in  a  satisfactory  and  workmanlike  manner, 
agreeably  to  the  foregoing  specification  and  the  directions  of  the  oflBcer  in  charge. 

But  as  the  price  per  cubic  yard  for  each  class  oi  work  will  be  an  average  of  the 
whole  of  that  particular  class,  within  certain  limits,  progress  payments  will  be  made  only 
•acconling  to  the  comparative  value  ot  the  work  done  with  refeience  to  the  prices  tendered, 
vhich  pro  rata  rates  shall  be  jissigned  and  ap^wrtioned  iu  manner  following,  viz : — 
^or  rock  excavation  down  to  the  level  of  twelve  feet  above  the  mitre  sills  of  the  present 
lock  at  Port  Colborne,  two-thirds  of  contract  price.  For  rock  excavation  from  a  line 
twelve  feet  above  the  lock  sills  at  Port  Colborne  down  to  present  bottom,  five-sixths  of 
contract  jjrice.  For  the  removal  of  rock  below  bottom  line  of  present  canal  to  the  full 
uniform  depth  required,  contract  price  and  proportion  of  balance,  so  that  when  the  whole 
shall  have  been  completed  the  aggregate  amount  shall  be  the  same  as  if  the  whole  were 
calculated  at  the  prices  stated  in  the  contract. 

During  the  progress  of  the  works  the  different  parts  of  the  * 'earth"  excavation  will 
also  be  returned  and  paid  for  according  to  the  comparative  value  of  the  work  done  with 
wference  to  the  conti-act  price. 

Before  tendering,  contractore  are  invited  to  examine  the  engine,  boiler  and  pump 
situated  at  the  north  end  of  Section  No.  33,  and  said  to  be  in  place,  as  used  last  winter 
for  unwatering  the  works.  The  pump  (centrifugal)  has  a  15-inch  discharge  pipe,  and,  as 
a  whole,  together  with  the  engine,  is  said  to  be  in  ordinary  fair  working  condition ;  but 
the  boiler  is  in  a  less  serviceable  state.  It  requires  a  new  furnace,  and  either  new  tubes 
<Jr  those  that  are  in  it  taken  out  and  cleaned,  together  with  other  repairs,  before  it  can 
^  advantageously  used. 

Contractors  should,  however,  look  into  this  important  matter  closely  before  arriving 
^t  a  inclusion,  as  they  are  expected  to  state  a  bulk  sum  which  they  would  be  willing  to 
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give  for  (he  nse  of  tJiis  f  nm;i,  engine  and  boiVr  from  Dwember,  1^79,  to  the  hitter  eo^ 
of  Apn),  1880,  and  from  Derjcniber,  ItfSO,  to  the  end  of  April,  1881  ;  at  the  same  time 
bearing  in  mind  that  the  whole  must  be  |nit  in  full  and  efficient  working  onler,  and 
maintained  in  that  condition  during  the  time  that  ihej  are  required  for  the  contemplated 
Bervice.  * 

It  is  also  to  be  distinctly  understood  that  about  the  end  of  April,  1881,  the  ooq' 
tractor  must  take  up  the  pump,  carefully  arrange  the  engine  works,  and  place  the  wholo 
of  tlie  equipment  in  such  a  ]>osition  oa  the  banks  of  the  canal  that  it  can  be  teadil? 
removed. 

Neverthelass,  if  the  contnictor  is  able  to  show  to  the  full  satisfaction  of  the  Depart- 
ment of  Kailwa3's  and  Canals  that  he  either  has,  or  can  pDCure,  equally  as  good  or  a 
better  equipment  for  jmmping,  and  have  it  titteJ  up  at  the  place  by  the  time  it  is 
required,  then  the  i-cnting  or  leasing  cf  the  pump,  etc.,  at  present  on  the  section,  iray 
not  be  insisted  u])on. 

In  all  matters  oonnected  with  the  prasecution  of  the  works,  the  transix)rtation  and 
delivery  of  plant  or  materials  of  any  kind  required  for  them,  or  in  the-arrangeraents  for 
carrying  on  the  operations  of  deepening  the  channel,  or  of  the  disposid  of  tbei-ock  or  other 
excavated  or  dredged  material;  or  in  pi-oceeding  with  any  part  of  the  operations  connected 
with  the  work,  the  contractor  must  be  governed  by  the  canal  regulations  and  the  inter- 
pretation put  ujx)n  them  by  the  officer  entnisted  with  that  duty  ;  he  must  further  use 
every  precaution  to  guard  against  interrupting,  impeding  or  in  any  way  interfering  with 
tho  navigation,  as  he  will  be  held  sti-ictly  and  legally  liable  for  all  damage,  loss  or  deiea- 
tion  that  any  vessel,  when  passing  through  the  caual,  may  sustain  from  any  of  his  act8> 
whether  such  result  from  a  desire  to  prosecute  the  works,  inattention  or  any  other  cmbc. 

The  different  woiks  herein  described  or  enumerated  are  to  be  pi'ooeeded  with  at 
the  time  and  in  the  order  required  by  tho  Department  of  Hailways  and  Canals,  and 
must  1)0  executed  agreeably  to  the  plan  contemplated  in  this  specification,  although  all 
that  may  l)e  required  to  complete  tho  design  may  not  have  been  particularly  described. 

Tenders  will  not  bo  considered  unless  made  strictly  in  accordance  with  tho  printwl 
forms,  and — in  the  case  of  firms — except  theio  are  attached  the  actual  signature,  the 
nature  ot  the  occupation,  and  place  of  residence  of  each  member  of  the  same. 

For  tho  fulfilment  of  the  conti-act,  satisfaictory  security  will  be  required  by  deponii 
of  money  to  the  amount  of  Jive  per  cent,  on  the  bulk  sura  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  \iill  bo  paid  until  the  eompletion  of 
the  work. 

To  each  tender  must  bo  attached  the  actual  signatures  of  two  r'^sjwnsible  and 
sol  vent  persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying 
out  of  these  conditions,  as  well  as  for  tho  duo  performance  of  tho  works  embraced  in  tho 
contract. 

llie  works  are  to  be  commenced  immediately  after  tho  person  whose  "  Tender"  has 
been  acce]>ted  shall  have  entered  into  contract,  and  must  bo  proceeded  with  in  sncli  a 
manner  as  to  fully  satisfy  tho  Department  of  l»ailways  and  Canals  that  the  wholo  of  the 
works  descrilied  in  the  foregoing  specific}) tion  and  embraced  in  the  contract  can  be  fully 
comjdcted  on  or  before  the  20th  day  of  April,  1881. 

JOHN  PAGE, 

Chief  Engineer  of  Canats. 
Ottawa,  29th  October,  1879. 


APPENDIX   No.  23. 


WELLAND    CANAL. 


SPECIFIC  A  TUN  of  the  Work  Remaining  to  he  dor.e  on  Seciiort 

No.  IHlRTY'iOUR  of  the  Enlargement 


riE-LETTING. 

This  section  extends  fully  two-fifths  of  iv  mile  north  from  the  line  of  Main  Street,  in 
tiie  Village  of  Stonebridgc,  and  southward  to  the  centre  of  the  1st  Concession  road  allow- 
ance, in  the  Township  of  Humbei'stout,  making  altogether  a  distance  of  ueaily  one  mile. 

The  works  upon  it  consist  chiefly  in  widening  and  deepening  the  prism  of  the  qanal ; 
the  construction  of  the  abutments  and  piers  for  a  road  bridge  on  line  of  Main  Street,  in 
the  Village  of  Stonebiidge;  building  side  walls  where  required;  cutting  back  ditches; 
gi'ading  towing  path,  and  doing  such  other  works  as  heiein  described  or  that  may  be 
required. 

The  bottom  of  the  present  channel  as  well  as  that  of  the  enlargement  must  through- 
out he  sunk  to  tho  depth  of  four  feet  below  the  top  of  the  mitre  sills  of  the  present  lock 
at  Port  Coiborne. 

The  side  slopes  in  clay  excavation  are  to  be  two  horizontal  to  one  vertical,  both 
above  and  below  the  water  lino  at  all  places  situated  as  subsequently  described,  and  the 
water-way  is  to  be  made  100  feet  in  width  at  the  level  of  eighteen  inches  over  the  bottom 
line. 

In  rock  excavation  the  side  slopes  are  to  le  one-quarter  horizontal  to  one  vertical, 
and  the  channt-l  made  of  a  mean  width  of  124  feet  below  tho  assumed  low-water  line  ©f 
Lake  Eiie.  This  will  require  an  incvcaso  of  about  70  feet  be3'ond  the  present  width  of 
the  channel  through  those  pai-ts  of  the  section  on  which  the  rock  cutting  is  deep. 

When  excavating  rock  where  the  top  of  it  is  not  over  G  feet  higher  than  the  contem- 
plated bottom  of  the  canal,  the  side  lines  of  the  channel  are  to  corres[)ond  with  those  in 
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clay  cuttlilg,  except  that  the  slope  on  the  rock  thus  situated  must  not  exoesd  one-h&lf 
horiaontal  to  one  vertical.  The  side  slopes  must,  however,  be  varied  at  the  places  and  in 
the  manner  subsequently  described. 

For  nearly  the  whole  length  of  the  section  the  bottom  will  be  in  rock  cutting ;  but 
toward  the  north  end,  for  about  one-fourth  of  the  full  distance,  the  rock  will  not  exoeed 
from  two  to  six  feet  in  depth  above  thd  bottom  line.  For  the  other  three-fourths  of  the 
section  the  surface  of  the  rock  is  considerably  higher,  and  at  some  places  it  is  within  two 
feet  of  the  level  of  the  towing  path. 

At  the  north  end  of  the  section  the  increased  width  of  the  channel  will  be  taken 
off  the  west  side  of  the  present  line,  except  some  projecting  points  and  trimming  on  the 
east  side  ;  thence  the  width  of  cutting  on  that  side  gradually  diminishes  and  increases  on 
the  east  side  until  at  about  500  feet  north  of  Main  Street  Bridge,  when  fully  three-fourths 
of  the  widenino:  will  be  done  on  the  east  side  :  thence  southward  the  increased  width  will 
be  taken  off  both  sides,  but  gradually  diminishing  on  the  west  side  until  at  the  south  end 
of  the  section  the  widening  is  to  be  done  chiefly  on  the  east  side,  as  indicated  in  red  on 
the  general  plan  exhibited. 

The  Department  of  Railways  and  Canals,  however,  reserves  to  itself  the  right  of 
changing  the  whole  or  any  part  uf  the  line  to  such  an  extent  as  will  admit  of  widening 
the  channel  wholly  on  either  one  &ido  or  the  other,  or  of  increasing  the  width  eqi»lly  or 
otherwise  on  both  sides,  as  may  be  subsequently  determined  ;  also  of  altering  the  position 
of  the  piers  and  abutments  of  the  swing  bridge,  and  of  placing  them  either  more  or  less 
oblique  to  the  centre  of  the  canal  than  represented,  or  at  right  angles  to  it,  as  maj  be 
considered  most  advantageous  for  the  purpose  contemplated. 

1 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  works  are  commenced  or  during  their  progress,  without  giving  cause  for  any 
increase  or  diminution  in  the  prices  tendered  for  tlie  respective  items  of  work. 

The  excavation  still  to  be  done  on  this  section  is  chiejfly  as  follows  : — Old  spoil  bank, 
consisting  of  clay  and  quarry  refuse  mixed,  clay,  muck  an<l  other  materials  overlying  the 
rock,  and  such  other  excavation  over  present  water  surface  as  may  be  necessary  to  fonn 
a  road  alons  the  east  side  and  a  towing  path  ou  both  sides  of  the  canal,  trimming  the 
same,  cutting  side  ditches,  seats  and  channels  for  off-take  drains,  ets.  At  north  end  of 
the  section  there  will  be  some  clay  excavation  u^der  the  water  line.  At  nearly  every 
place  the'  excavation  n^xt  the  rock  is  of  a  hard  nature  and  ^ixed  with  gravel.  At  some 
places  the  widening  has  already  been  partly  done,  but  the  greater  part  has  still  to  be 
done ;  the  most  difficult  part  of  the  rock  excavation  consists  in  lowering  the  bottom  of 
the  old  parts  of  the  channel,  as  well  as  the  whole  of  the  increased  width,  to  the  full  depth 
of  water-way  above  stated,  except  at  the  site  of  the  bridge  at  Stonebridge,  where  the 
bottom  has  been  sunk  to  the  full  depth  and  nearly  to  the  full  width. 

The  nature  of  the  rock  may  be  ascertained  by  an  examination  of  the  spoil  banks  on 
the  west  side  of  the  section. 

For  a  distance  of  about  1,400  feet  from  the  north  end  of  the  section,  the  mateiial 
excavated  in  widening  and  deepening  the  channel  can  be  deposited  on  the  west  side  of 
the  canal  at  from  1 60  to  40U  feet  from  the  centre  line,  provided  that  a  considerable  pi  rt 
of  it  is  hauled  or  in  some  way  caiTied  to  the  rear  of  the  bank. 

• , .  . 

From  Augustine's  old  saw-mill  southward  to  the  line  of  Thouipson  Street,  there  tx  lo 
-convenient  spoil  ground  of  any  extent  to  be  had  on  either  the  east  or  west  sides  of  tl* 
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-canal,  and  from  the  south  end  of  the  section  to  the  line  of  Thompson  Street  there  is  no 
available  spoil  ground  on  canal  property. 

Parties  tendering  should  clearly  and  distinctly  understand  that  contractors  will  not 
be  allowed  the  use  of  the  lock  at  Fort  Colbome  to  pass  scows,  carrying  clay,  mud,  rock 
or  spoil  of  any  kind  from  this  section  ;  *'  tenders  "  for  the  excavation  will  therefore  be 
received  in  two  different  forms,  as  follows  : — 

I. — On  the  understanding  that  from  the  north  end  southward  the  contractor  should 
have  1,400  lineal  feet  on  the  west  side  of  the  canal  for  spoil  ground,  the  balance  of  the 
-material  excavated  to  be  placed  at  distances  varying  from  500  to  2,000  feet  back  from 
the  water  line  on  spoil  ground  provided  by  the  Department  of  Railways  and  Canals  on 
either  the  east  or  west  sides  of  the  canal,  or  at  such  other  places  within  these  distances 
as  may  l)e  subsequently  decided  and  within  a  stretch  of  two  and  a  half  miles  along  the 
canal  from  the  south  end  of  the  section. 

2. —  On  -t.he  understanding  that  after  the  spoil  ground  at  the  north  end  of  the  section 
1,400  feet  in  length  on  the  west  side  of  the  canal  shall  have  been  used  to  the  extent  and 
in  the  manner  herein  described,  and  the  banks  of  the  canal,  bridge,  approaches,  etc.,  are 
made  to  the  fall  height  and  width  required,  the  contractor  sluill  find,  at  his  own  cost  and 
expense,  de|)Osit  ground  for  all  other  parts  of  the  material  excavated  from  the  widening 
aud  deejiciiing  of  the  canal,  and  from  the  foundations  of  structui'es,  etc.,  as  may  not  be 
«^uired  by  the  Department  of  Railways  and  Canals  for  embankments  or  for  other 
purposes. 

Contractoi's  are  requested  to  bear  in  mind  that  whichever  of  those  two  offers  is 
accepted,  it  embraces  the  distinct  understanding  that  wiiere  the  road  on  the  oast  side  of 
the  canal  is  likely  to  be  cut  away  either  in  part  or  as  a  whole,  the  contractor  must  first 
provide  a  satisfactory  way  for  the  public  travel  to  pass  freely  and  sufely  by  levelling  up 
or  cutting  down  the  tops  of  spoil  banks  or  whatsoever  is  necessary  to  efioct  the  object, 
all  of  which  must  be  embraced  in  the  price  tendered  fpr  excavation. 

In  case  it  is  found  necessary  to  protect  the  face  of  the  banks  at  places  where  side 
walls  are  not  built,  the  contractor  will  be  expected,  if  so  directed,  to  use  part  of  the  stones 
from  the  excavation  for  that  purpose  by  hauling  and  placing  them  on  the  face  of  the  slope 
in  the  manner  subsequently  described. 

Towing  PAin — to  be  formed  along  the  west  side  of  the  canal,  the  front  edge  of 

which,  in  clay  excavation,  is  to  be  98  feet  from  the  centre  line,  at 
the  height  of  22  feet  over  mitre  sill  of  Port  Colborne  Lock  and  at  the  same  level 
through  rock  cutting  when  it  exceeds  six  feet  in  depth  ;  the  front  edge  of  the  towing  path 
^ill  be  about  66  J  feet  from  the  centre  line  of  the  channel.  The  connections  lietween  these 
two  lines  are  to  be  formed  by  two  flat  revei-se  curves  within  a  stretch  of  150  feet. 

Tt  is  to  be  made  15  feet  in  width  on  top  and  have  an  inclination  outward  of  about 
twelve  inches,  to  a  ditch  formed  at  all  ])laces  where  the  bank  in  rear  of  it  is  of  a  greater 
height  The  ditch  to  be  two  feet  wide  at  bottom  and  have  sucJi  an  luclinaLion  as  will 
^^try  the  surface  water  freely  to  oft-ttike  drains  formed  at  such  places  as  circumstances 
may  require. 

In  connection  with  them,  where  necessary,  w^ells  are  to  be  sunk,  from  which  off-take 

•^niinH  or  culverts  are  to  l)e  made  with  such  a  declivity  as  will  discharge  the  water  freely 

into  the  back  ditch,  or  where  this  is  found  impracticable,  into  the  canal  two  feet  of  more 

Wow  the  assumed  level  of  Lake  Erie.      These  wells  are  to  be  from  two  to  three  feet 

^uare  and  the  culverts  from  them  from  15  to  24  inches  square  ;  they  are  to  be  built  of 
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mbble  masonry  laid  in  cement  mortar,  the  l30ttom  of  botli  wells  and  cnl verts  are  to  be 
of  flat  stones  of  a  size  to  reach  across  the  r<^sp€ctive  openings  and  pass  at  ]<nist  six  inches 
under  the  waJls  ou  l«oth  Hides  ;  the  covering  of  the  ciiIvertH  roust  Iks  of  flat  stom^  of  a 
length  which  will  bear  at  least  six  inches  on  the  sldd  whIIs.  The  weilsand  channels  from 
them  mny  lioweyer  be  fornietl  of  timber  and  plank,  and  a  bridjg^e  t>e  made  over  the  outlet 
if  89  directed.  In  either  av^e  the  excavation  and  work  connected  with  tbe  water-coui^ses 
must  be  done  by  the  contn>ctor  at  the  nites  statetl  in  the  tender. 

When  either  the  east  or  west  banks  are  cut  into  at  any  place  where  they  paaa 
through  or  ar)  immediately  alongside  of  low  ground,  a  new  bank  must  be  formed  or  aa 
additional  width  given  to  the  present  one  as  oircumsbmces  may  requii^.  In  all  such 
cases  the  space  tu  be  occupied  by  the  bank  must  l^  cleared  of  all  stun]|iS;  ix)ots  and  logs; 
all  sods,  turf,  muck  and  loose  earth  must  also  be  removed  for  su^.li  a  depth  ;iS  may  be 
necessaiy  to  secure  a  water-tight  connection  between  the  t^nds  aiul  sides  of  the  old  and 
new  parts  of  the  bank«  as  well  as  between  the  new  banks  and  seats  prei)ai*ed  for  them. 

At  all  such  y>l:ices  as  it  is  considei*ed  necessary  to  form  a  water-tight  bank,  thfr 
material  must  be  hauled  on  to  it  in  carts  or  waggims  and  laid  on  in  layers  not  exceeding 
ten  inches  in  depth  at  a  time  ;  and,  if  required,  water  must  be  thrown  over  each  layer  to 
assist  ia  consolidating  the  material. 

Back  Ditches — to  carry  off  the  surface  water  and  such  other  natural  drainage  as 

it  may  l»e  requisite  to  provide  for  are  to  be  formed  on  both  sides  of 
the  canal  if  necessary,  at  the  places  and  of  the  dimensions  requinul,  care  being  tak<>n  that 
tlio  old  ditches  are  not  inteifered  with  or  the  drainage  in  any  wav  intcnupteil  l»efore  tlie 
new  ditches  ai-e  fully  available.  For  any  damages  that  may  arise  from  this  cause,  whether 
the  i-esult  of  inattention  or  otherwise  en  the  part  of  the  contractor,  he  will  be  held  strictly 
and  legally  liable  to  the  owners  of  the  adjoining  property. 

It  is  f'irther  to  be  clearly  and  distinctly  understood  that  the  new  back  ditch  on  the 
west  side  of  the  canal  from  the  north  end  of  the  section  to  Stonebridsre  must  be  made  of 
its  full  dimensions,  3  feet  wido  or  more  at  bottom,  and  in  every  respect  fully  completed 
where  not  already  done  ;  also  all  that  part  of  the  present  ditch  from  Stonebridge  t^  the 
end  cf  the  section  cleared  out  or  a  new  one  made  in  its  stead  on  or  before  the  lOtli  day  of 
December  next  (1879),  in  order  to  be  prepared  to  caiTy  off  the  water  that  may  be  pumixxf 
from  tho  bed  of  the  canal  during  thu  next  and  following  winters. 

The  matcrinl  in  the  present  spoil  banks,  as  well  as  that  at  other  peaces  al)0VB  the 
water  surface  which  has  to  be  removed  at  the  north  end  of  the  section  op])osito  where 
the  rock  cutting  exceeds  f'lur  feet  or  more  in  depth,  must  be  hauled  and  deposited  at  such 
a  distance  back  from  the  water  line  as  will  admit  of  placing  all  the  rock  excavated  froai 
the  prism  at  that  place  on  tho  east  or  canal  side  of  the  west  bank  in  tho  manner  hei^in 
described. 

When  proceeding  with  the  works  connected  with  the  widening  and  deepening  of  the 
channel  under  the  water  line,  ^reat  care  must  be  taken  not  to  cut  into  the  inside  slopes, 
or  to  do  anything  at  all  likely  to  have  a  tendency  to  inijiair  the  stability  of  tlie  banks. 

Sides  and  Bottom. — The  canal,  as  before  stated,  is  to  have  a  mean  width  of  124  feet 

or  a  sectional  area  of  1,8G0  square  feet  through  both  rock  and 
clay  excavation  below  the  assumed  low-water  line  of  Lake  Erie.  The  side  slopes  must  ia 
til  cases  be  trimme<l  off  fairly  and  smoothly  to  the  respective  inclinations  previouslj 
mentioned,  t.c,  in  clay  two  horizontal  and  one  vertical,  in  rock  one  quarter  honzontal  to- 
one  vertical,  except  where  the  depth  of  rock  cutting  ia  less  than  six  feet,  when  its  slope 
must  bo  made  one  half  horizontal  to  one  vertical,  and  between  tho  rock  and  clay  [)arts  of 
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tho  channel  the  slopes  are  to  vary  Ro  as  to  correspond  at  one  end  with  tho  face  line  of  the 
roek  cnttiug  and  at  tht;  other  cud  with  tho  cluy. 

In  case  it  is  decided  to  face  part  of  the  haulms  with  stone,  the  contractor  mast  remove 
the  clay  to  ihc  width  required  for  cbat  purpose  and  for  which  h"  will  be  allowed  the  samo 
mte  |>er  cubic  yard  as  stated  in  the  tender  for  a  similar  class  of  work  above  or  below  the 
water  line. 

The  contractor  must  invariably  he  guided  by  the  lines  marked  out  by  the  officer  in 
charge,  and  .see  that  all  lingular  and  ])roniincnt  points  ol  rock  are  broken  off  so  tiiat  no 
part  in  any  direction  shall  project  inside  of  these  line».  It  sliould  also  be  borne  in  mind 
that  in  case  of  their  l)eing  any  protruding  or  objectitmable  points  of  n)ck  on  the  inner 
face  of  the  east  side  wiUiiu  the  limits  of  the  section,  thev  must  be  broken  od  and  iiemoved 
in  like  manner  as  provided  for  those  on  tho  side  where  the  principal  part  of  the  widening 
and  deijiening  is  to  bo  done. 

For  the  entire  length  of  tho  section  and  width  of  the  channel  th3  bottom  must  be 
simk  to  an  uniform  depth  of  four  feet  Delow  the  mitre  sills  of  the  present  lock  at  Port 
-Colborne,  or  to  iv  ^-reater  depth  if  render&d  necessary  by  the  inclination  or  ihickuess  of  the 
lower  sti-atum  of  rock  that  has  to  bo  it^moved. 

Spoil  Bakks. — From  the  place  to  be  occupied  by  spoil  banks,  all'standing  ti^ees  must 

be  cut  down,  which,  together  with  logs  and  brushwood  must  bs 
removed  or  burned,  care  being  taken,  however,  to  guard  fully  against  damaging  or  interier- 
ing  with  the  adjoining  property. 

They  arc  in  no  case  to  be  formed  on  groand  where  the  suiface  inclines  toward  the 
canal  unless  level  benches  are  first  cut  to  form  a  foundation. 

When  the  material  to  be  spoiled  is  clay  or  earth,  it  must  be  kept  back  at  least  ten 
feet  CroQi  the  t^^p  edge  of  the  slope  cf  the  old  bank  and  not  raised  higher  th m  to.i  fdet 
above  the  level  of  the  towing  path  within  a  distance  of  l&O  feet  from  the  centre  line  of 
•channel.  Beyond  the  distance  8tace<l  the  height  may  be  increased  after  suitable  drains 
-and  Qthei'  provisions  are  made  to  cany  the  surface  water  to  the  back  ditches. 

On  the  nature  of  the  seat  for  tho  spoil  banks  op{>osite  the  deep  parts  of  the  rock 
cutting  will,  in  a  great  measure,  depend  their  actual  position  and  height.  It  is,  however, 
intcndiHi  that  the  eastern  side  of  those  on  the  west  side  should  be  from  100  to  130  feet 
west  of  the  centro  line  of  the  canal,  but  where  rock  is  near  the  s'liface  cr  the  material 
over  it  is  of  a  hard  nature  the  s]K)il  bank  may  be  from  DO  to  110  foet  back  from  the  centra 
line.  'Jo  enable  this  to  be  done  the  contractor  will  be  called  upon,  if  necessary,  to  form  a 
level  bench  fi-om  1 2  to  1 5  feet  in  width  along  the  front  side  down  to  solid  ground  ;  on  this 
the  largest  and  best-shaped  stones  taken  from  the  excavation  sire  to  be  piled  or  piacetl  in 
a  r^ular  manner  us  the  works  proceed  ia  order  to  keep  the  other  material  in  position, 
and  between  SStoriebridge  and  the  south  end  of  the  section  a  siukilar  rough  wall  will  also 
have  to  be  made  on  the  west  side  of  .ihe  spoil  ground. 

Spoil  Banks, — when  or  wheresoever  made  on  the  east  side  of  the  canal,  must  have  their 

west  side  at  least  150  feet  east  of  the  centre  line  of  the  channel,  or  be 
at  such  other  distance  from  it  as  m^y  be  required  to  allow  for  tho  necessary  spice  for  a 
towing  path  and  road-way.  A  seat  for  the  front  edge  of  tho  bank  in  either  case  must  bo 
prepared  as  above  stated. 

The  expen.se  of  forming  tho  trench  or  trenches  above  mentioned,  together  with  that  of 
placing  the  owUiv  stones  so  as  to  forn)  a  sort  of  rough  wall,  must  bo  included  in  tho  pi  ices 
tendered  respectively  for  earth  and  rock  excavation. 
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The  8]X)il  banks  must,  as  nearly  as  circumstances  will  admit,  be  made  of  an  uniform 
height;  those  formed  of  clay  must  general  I7  hive  a  declivity  toward  the  back  ditch  of 
about  one  in  twenty,  and  for  the  most  part  be  of  a  regular  width. 

• 

Side  Walls. — Where  the  surface  of  the  rock  is  six  feet  or  more  over  the  bottom  of 

the  canal,  the  face  of  the  banks  above  it  are  to  be  protected  by  meaas 
of  a  dry  waiU  built  of  large-sized  well-shaped  stones  of  the  best  kind  that  can  bo  found  in 
the  excavation  or  spoil  banks. 

They  are  to  be  two  feet  wide  on  the  top,  increasing  downward  on  the  face  side  at  the 
rate  of  about  three  inches  to  the  foot,  and  on  the  rear  side  increase  at  a  like  rato  for  the 
first  five  feet  from  the  toj),  thence  downward  the  back  is  to  be  [)lumb. 

The  stones  must  be  prof)erly  bonded  over  and  with  each  other  in  the  heart  of  the 
wall,  as  well  as  on  both  the  front  and  rear  sides,  and  in  every  course  there  mu  ,t  be  head- 
ers of  at  least  three  feet  de])th  of  bed  placed  not  more  than  seven  feet  apart.  The  face  of 
the  stones  must  be  hammered,  scabbled  or  picked  to  the  batter  of  the  wall,  unless  they  are 
in  regular  couraes,  when  offsets  corresponding  to  the  batter  can  bs  made. 
■ 

The  coping  stones  to  be  of  the  full  width  of  the  top  of  the  wall  (2  feet),  in  pieces  at 
least  9  inches  thick  and  nut  less  than  3  feet  lonsr. 


In  rear  of  the  walls  (if  so  directed)  a  space  of  about  15  inches  in  width  and  for  such 
a  depth  as  may  be  ordered  is  to  be  made  up  with  small  stones,  quarry  waste  or  gravel,  well 
rammed. 

To  form  a  seat  for  these  walls,  the  surface  of  the  rock  must  be  cleaned  off  or  stripped 
for  the  full  width  required,  and  the  material  removed  to  the  spoil  bank,  for  which  the  con- 
tact rate  for  excavation  on  the  section  corresponding  to  the  position  of  the  work  done 
will  be  allowed. 

When  the  surface  of  the  rock  is  less  than  6  feet  over  the  bottom  line  of  the  canal,  the 
face  of  the  banks,  if  so  directed,  is  to  be  protected  by  a  covering  of  hand-laid  rip-rap 
stone  varying  ii*om  32  inches  in  depth  at  bottom  to  20  inches  in  depth  at  top.  The  stones 
forming  the  face  side  of  the  covering  are  to^be  pitched  and  laid  sj  as  to  present  a  fair 
surface  ;  the  bottom  tiera  of  stones  may  be  of  large  dimensions,  and  those  on  the  top  are  to 
be  laid  level  and  form  a  moderately  fair  unifonn  coping  not  less  than  twenty  inches  in 
width. 

All  shai*p  angular  points  must  be  broken  off  the  upper  side  of  the  outer  stratum  of 
stones,  and  the  intei-stices  between  them  must  be  filled  with  quarry  waste,  and  the  whole 
well  pounded  and  beaten  down  to  a  fair  surface. 

At  the  foot  of  the  slope,  a  triangular-shaped  timber  mast,if  directed,  be  bolted  to  the 
rock  or  let  into  the  clay,  as  the  case  may  be, in  order  to  support  the  toe  stones  of  the  cover- 
ing. 

At  the  end  of  the  deep  rock  cuttings,  the  clay  parts  of  the  banks  of  the  canal  or  the 
rip  rap  facings  on  the  banks  are  to  be  connected  with  the  side  walls  by  means  of  a  wall 
of  varying  inclination  at  one  end  adapted  to  the  slope  of  the  bank  or  facing,  and  at  the 
other  end  to  the  batter  of  the  wall. 

It  is  to  be  clearly  and  distinctly  understood  that  the  whole  of  the  work  to  be  done 
for  thewidening  and  deepening  of  the  canal, excavation  for  bridge,  etc., etc., will  be  measured, 
computed  and  paid  for  in  the  *^  solid."  For  this  purpose, before  the  works  are  commenced, 
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levelB  will  bo  taken  of  all  those  portions  of  the  ground  to  be  removed  over  the  water 
surface,  and  accurate  soundings  made  with  reference  to  fixed  and  pr^rmanent  bench-marks 
at  short  distances  apart  along  the  whole  length  and  breadth  of  the  section.  A  duplicate 
copy  of  the  cross  sections  made  from  these  levels  and  soundings  is  to  remain  on  record  in 
the  office  of  the  Department  of  Railwa/s  and  Canals  and  another  in  the  office  of  the 
Resident  Engineer,  and  from  them,  together  with  levels  and  soundings  taken  after  the 
whole  shall  liive  been  completed,  will  be  computed  the  quantities  of  excavation  and  work 
done,  for  which  payment  will  be  made. 

Road  Bridge — ^This  includes   the   construction  of  the   abutments  and  piers   for  a 

swing  bridge,  intended  to  servo  as  a  means  of  crossing  the  enlarged 
canal  on  the  line  of  Main  Street  in  the  Village  of  Stonebridge. 

The  water-way  is  to  be  in  three  divisions,  the  two  eastern  ones  of  which  are  each  to  be 
46 feet  wide  at  the  assumed  low- water  line  of  Lake  Erie  and  form  the  navigable  channels. 

The  piera  and  abutments  are  to  be  of  masonry  laid  in  hvdraulic  cement  mortar,  built 
chiefly  in  the  form,  of  the  dimensions  and  in  the  manner  hercin  described  or  as  may 
be  subsequently  directed. 

The  bridge  being  situated  at  a  place  where  the  canal  is  cut  through  rock,  the  founda- 
tion will  be  on  the  same  level  us  the  bottom  of  the  reach,  unless  it  is  found  that  the 
natnre  ol  the  rock  renders  a  greater  depth  necessary. 

The  bearing  or  centre  pier  and  the  rest  piers  of  the  briduje  are  to  be  as  nearly  as 
possible  parallel  to  the  centre  line  of  the  canal,  the  former  to  be  16  feet  square  and  the 
latter  16  feet  in  width  and  9  feet  thick  at  top.  Through  each  of  them  an  arched  culvert 
6  feet  wido  and  8  feet  in  height  is  to  be  made  on  a  line  ranging  with  the  water-way. 

The  canal  and  line  of  street  being  oblique  to  each  other,  tlio  bridge  will  either  be 
suited  to  the  range  of  the  latter  or  placed  about  mid- way  between  that  angle  and  a  right 
angle  to  the  centre  line  of  the  canal  as  may  be  subsequently  determined. 

The  west  pier  which  forms  the  seat  of  the  swing  portion  of  the  bi'idge  wbea  in  position 
is  to  be  11^  feet  thick  at  bottom,  the  sides  of  which  are  to  be  parallel  to  the  canal,  and 
the  ends  made  at  right  angles  to  the  face.  It  is  to  be  faced  on  both  sides  and  throiighout 
be  of  a  like  class  of  materials  and  workmanship  as  described  for  the  centre  and  rest  piers  ; 
both  sides  and  ends  are  to  have  a  batter  of  one  in  twenty-four. 

At  four  feet  from  the  top  of  this  pier,  or  at  such  other  height  as  may  be  required,  an 
offset  is  to  be  formed  on  the  front  side  for  the  bridge  seat. 

• 

The  abutments  are  to  be  of  masonry,  commenced  either  at  canal  bottom  or  at  such  a 
height  above  it  as  wairanted  by  the  nature  and  soundness  of  the  rock.  The  east  abutment, 
at  whatever  height  it  ia  started,  must  occupy  such  a  jwsition  that  at  5  feet  above  the 
canal  bottom  the  line  of  its  face  produced  shall  not  at  any  place,  within  a  distance  of  300 
feet  on  either  side  of  it,  be  inside  of  the  line  of  the  canal.  It  is  to  be  carried  up  to  a  batter 
of  one  in  twenty-four  on  the  face,  and  at  top  an  oftset  is  to  be  made  for  the  bridge  seat ; 
^he  wall  is  to  be  1^  feet  or  more  in  thickness  at  bottom,  be  mado  plumb  in  the  rear  to 
within  five  feet  of  the  top,  thence  diminish  to  the  rear  line  of  the  coping,  which  will  be  3^ 
feet  in  width.  The  face  work  to  be  similar  to  that  described  for  the  pier  and  the  backing 
of  large-sized  well-shaped  stones  laid  level  in  full  mortar  beds  and  ])roperly  bonded 
throughout  the  wall. 

The  west  abutment  is  to  be  of  a  similar  class  of  work  to  that  above  do&cribed. 
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The  arch  stones  of  the  culvert  are  to  be  21  inches  tleep,  di-essed  to  radiate  truly  fcr 
their  full  depth  and  made  to  lay  throu;?hout  to  joint*  of  one-fourth  (J)  of  an  inch.  Th» 
bottom  part  of  the  arch  or  wat^r-way  is  to  be  of  dressed  :in'J  ])roperlv -join ted  stones  of  ii 
k  ze  that  two  of  them  will  make  up  the  width  of  the  oj>ening  and  the  end  of  each  psiss  15 
inches  under  the  wall;  the  second  course  to  project  Oae  loot  into  th3  opening  on  each 
side,  and  the  third  to  project  inward  6  inches. 

The  face  stones  of  the  ])iers  to  be  2  and  3  feet  depth  of  bed  in  alternate  courses,  with 
headers  in  every  coui-se  4^  feet  long,  placed  not  more  th:in  9  feet  ai)art  fi-om  centi-e  to 
centre.  The  beds  and  ends  of  the  stones  are  to  be  kept  full  and  dres.sed  so  juj  to  lay  to 
joints  one-fourth  {\)  of  an  inch,  jind  have  th-j  face  in  all  crises  picked  or  scabbled  to  a  fair 
Burlace  ;  this  is  understood  to  be  applicable  to  all  the  four  sides  of  the  centro  as  well  as 
the  rost  piers.     In  ejich  cose  they  are  to  liJiva  a  batbor  of  one  in  t  A'enty-four. 

The  heart  of  the  wall  must  invariably  be  made  up  with  flat-bedded  stones  not  less 
than  4  feet  area  of  bed  and  of  the  full  height  of  the  face  stones  ;  their  bods  and  joiuts 
must  be  scabbled  or  picked  if  necessary,  so  that  when  laid  the  horizontal  joints  shnll  not 
exceed  five-eighths  (|)  of  an  inch,  and  the  vertical  joiuts  be  not;  more  than  one  inch  and 
a  quarter. 

The  centre  pier,  piera  for  seat  and  rest  of  bridge,  as  well  as  (he  abutments,  must  all 
be  built  of  an  approved  class  of  stone,  free  from  drys,  seams  and  other  defects,  laid  in 
hydi*au]ic  cement  morttir,  be  [)roperIy  bonded  throughout  and  have  all  the  vertical  joints 
well  grouted  as  the  work  proceeds. 

Coping  stones  on  all  the  piers  to  be  at  least  15  inches  in  depth,  of  a  size  that  two 
stones  will  make  up  the  width  of  the  piers  for  the  seats  and  rest«  of  the  bridge  and  break 
joints  properly  with  the  adjoining  stones.  Those  on  the  centre  [>ier  must  bo  from  4  to  5 
feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  the  track  for 
the  rollers  of  the  turntalde.  They  must  be  full  bedded  throughout  and  di-essecl  so  as  to 
lay  to  joints  not  exceeding  one-fourth  of  an  inch,  and  the  topside  must  have  a  fair  sui-faoo 
neatly  boucharded  and,  where  i*equired,  the  outer  top  arrises  arc  to  be  rounded  off. 

The  pivot-stone  to  be  not  less  than  six  feet  square  and  two  feet  depth  of  l»ed,  tho 
«?paco  between  it  and  the  outer  rang**  of  coping  must  be  filled  in  with  stone  of  thft  same 
diickness  as  the  latter,  properly  di*essed  and  jointed  to  the  width,  and  be  at  least  3^  feet 
in  length. 

In  the  centre  of  the  rest  piers  one  of  the  coping  stones  for  a  width  of  four  feet  is  t» 
be  twenty  four  inches  in  depth  and  checked  to  the  curve  of  the  toe  of  the  bridge.  Thii 
in  each  case  must  be  secured  with  fox-wodged  bolts  1^  inches  diameter  let  into  tbe 
masonry  underneath. 

The  coping  on  the  pier  for  the  seat  and  the  abutments  of  the  road  bridge  will  bo  10 
inches  in  thickness  at  the  centre  of  the  road,  curved  on  top  so  as  to  bft  8  inches  a&  the 
aides,  placed  so  as  to  form  a  recess  for  fixed  girdei*s  and  the  toe  of  the  swing. 

At  all  four  corners  of  the  bridge,  parapet  piers  are  to  be  built  4J^  feet  square  at  base, 
diminishing  upward — one  of  which  at  each  end  of  the  bridge  must  bo  i-ecesaed  and 
hollowed  out  to  receive  the  machinery. 

The  wings  of  the  abutments  are  also  to  bo  carried  up  to  the  same  height  as  the  parapet 
piers  and  finished  with  coping  as  indicated  on  the  plans. 

The  walls  above  and  below  the  abutments  for  a  distance  of  40  fret  or  more  arc  to  bo 
of  masonry  arranged  tu  wind  gradually  round  to  meet  the  line  of  the  si  »i)e  on  the 
.respective  sides. 
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Crib  Work. — Between  the  centre  and  rest  piers  as  well  as  above  and  below  them 

and,  if  directed,  above  and  below  the  pier  for  the  seat  of  the  bridge, 
«rib  work  is  to  be  constructed  to  form  bearings  for  the  fendei*s  and  for  the  protection  of 
the  respective  parts  of  the  work. 

The  cribs  for  the  middle  portion  of  the  work  are  to  be  the  same  width  as  the  stone 
piers,  i,€.f  16  feet  wide  at  top,  increasing  downwards  on  both  sides  at  the  rate  of  one  in 
twenty-four,  and  through  the  middle  of  them  longitudinally  a  clear  water-way  must  be 
formed  of  such  dimcn.sions  as  may  be  directed. 

Transverse  openings  ai*e  also  to  be  made  in  the  crib  work  adjoining  Uie  oentre  and 
rest  piers  and  elsewhere,  of  such  shape  and  dimensions  as  may,  together  with  the  centra 
openings,  give  an  area  equal  to  at  least  that  of  the  archways  formed  through  the  masonry. 

In  the  crib  work  above  and  below  tlie  pier  for  the  seat  of  the  bridge  there  are  in  each 
case  to  bo  left  two  or  more  openings  on  the  upper  and  the  lower  sides.  The  sides  of  these 
openings  are  to  be  formed,  framed  and  secured  in  like  manner  as  the  face  work  of  the 
cribs,  the  bottom  to  be  of  3 -inch  plank  well  fastened  with  pressed  spikes  and  the  top  to 
be  formed  of  pieces  not  less  than  10  inches  thick  and  the  length  to  take  a  full  bearing  on 
the  side  timbers  of  the  i  e8f>ective  water-ways. 

The  cribs  are  to  be  of  pine  timber  1 2  inches  square,  straight,  sound,  full  on  the  edges, 
and  are  to  be  framed  so  as  to  leave  a  space  of  1 1  inches  between  the  different  courses. 
At  the  angles  they  are  to  be  connected  by  double-bevelled  doveudls  ari*aaged  so  th»\t 
every  end  timber  shall  be  dovetailed  into  two  side  timbers,  and  the  side  timbers  be  simi- 
laily  placed  between  those  forming  the  ends.  At  each  comer  in  every  course  a  rag-bolt 
13  inches  long  and  f  inch  diameter  is  to  be  driven  through  the  dovetail. 

Oboss  Ties — to  be  at  least  10  inches  thick,  of  sufficient  size  to  square  10  x  12  inches 

at  both  ends  and  the  full  length  of  the  outside  width  of  the  cribs. 
They  are  to  be  placed  not  more  than  1 0  feet  apart,  and  so  arranged  that  the  ties  resting 
on  the  different  rounds  of  timber  shall  be  mid-way  between  those  of  the  courses 
immediately  below  and  above. 

Their  ends  are  to  be  dovetailed  3|  inches  into  the  timbers  under  and  over  them,  the 
dovetail  to  splay  1 1  inches  on  both  sides,  so  as  to  stand  eight  inches  at  the  neck  and  1 1 
inches  at  the  outer  end. 

Under  the  head  of  each  tie,  in  the  joint  between  the  courses  immediately  below  it,  a 
block  l^xl!3xl2  inches  is  to  be  inserted,  to  give  an  uniform  bearing,  and  a  rag-bolt  2^ 
feet  long,  ^  of  an  inch  diameter,  is  to  be  driven  through  the  head  of  each  tie,  passing 
down  through  the  course  on  which  it  rects,  the  block  and  course  under  it  and  into  the 
head  of  the  next  cross  tie. 

Longitudinal  Ties. — At  such  places  in  the  cribs  as  may  l)e  required,  longitudinal 

ties  10  inches  thick  are  to  be  framed  into  and  dovetailed 
between  the  end  timbera,  have  blocks  under  them,  and  be  secured  by  bolts  of  similar 
dimensions,  in  like  manner  as  described  for  the  transverse  ties,  into  which  they  are  to  be 
notched,  and  fastened  at  the  crossings  by  means  of  white  oak  treenails  two  inches 
•^ameter. 

The  cribs  are  to  be  further  secured  by  vertical  ranges  of  plank  placed  inside  and 
'extending  from  the  lowest  side  timber  up  to  the  water  line.  There  are  to  be  three  ranges 
^&  a  side,  that  is  to  say  :  one  at  or  near  each  angle  and  another  in  the  centre,  making 
JQ  all  six  vertical  ranges  in  a  crib.     The  ])lank8  are  to  be  four  inches  thick  and  10  inches 
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in  width,  fastened  from  the  inside  with  10-inch  spike  five-eighths  of  an  inch  diameterr 
two  driven  through  each  plank  into  each  of  the  lowest  side  pieces,  and  one  at  every  crosaiiig 
of  a  side  timber  from  the  bottom  timber  upward.  Thej  may  be  put  on  in  lengths  of 
from  eight  to  ten  feet  or  mure ;  but  they  must  be  so  arranged  that  the  upper  length  in 
all  cases  shall  rea«h  down  at  least  two  feet  lower  than  the  top  of  the  plank  of  same  range 
below. 

In  the  first  course  of  side  timbers,  the  cross  ties  are  to  be  placed  not  more  than  3  feet 
apart,  so  as  to  obviate  the  necessity  of  using  floor  timbers. 

The  cribs  forming  the  upper  and  lower  terminations  of  the  piers  are,  in  all  cases,  to 
splay  5  feet  or  more  on  the  side  next  the  channel. 

The  whole  interior  of  the  crib  work,  except  the  water-ways,  to  be  tilled  with  sn 
approved  class  of  moderate-sized  stone  ballast. 

Along  both  sides  of  the  guide  piers  there  are  to  be  two  ranges  of  wale  timbers  of 
white  oak  6x12  inches ;  the  upper  range  to  be  fastened  by  means  of  screw-bolts  half  an 
inch  diameter,  having  upset  heads  let  into  wrought  iron  washers  counter-sunk  for  them. 
The  other  i-ange  to  be  seven  feet  lower,  and  fastened  by  rag-bolts  f  of  an  inch  diameter, 
having  similar  heads  and  washei's  to  those  in  the  upper  range. 

The  wale  pieces  to  be  put  on  in  lengths  of  from  24  to  40  feet ;  their  upper  edges  are 
to  be  chamfei^ed,  and  where  they  connect  their  ends  are  to  be  scarfed,  covered  with  boiler- 
plate and  secured  as  directed. 

For  the  protection  of  the  structure  and  piers,  three  clusters  of  detached  oak  timber^ 
are  to  be  placed  vertically  within  range  of  the  centre  pier,  at  suitable  distances  above  and 
below  it ;  their  ends  are  to  be  let  into  the  rock  underneath  to  a  depth  of  6  feet  at  least, 
or  such  other  depth  as  circumstanses  may  require.  On  the  lower  end  of  each  timber  s 
band  of  wrought  iron  3^'  x  ^^  is  to  be  fitted,  and  a  bar  of  iron  2  inches  diameter  u  to 
pass  vertically  12  inches  into  the  timber  and  18  inches  into  the  rock  ;  they  are  further 
to  be  fastened  by  means  of  knees,  straps  and  bolts,  in  the  most  secure  manner  that  their 
position,  etc.,  will  admit  of  adopting.  At  the  top  they  are  to  be  connected  by  means  of 
thorough-bolts,  straps  and  otherwise,  and  stand  one  foot  or  more  over  the  cribs,  as  may 
be  required.  Vertical  timbers  are  also  to  be  arranged  and  secured  in  like  manner,  for 
the  protection  of  the  crib  work  placed  above  and  below  the  western  seat  pier.  Hie 
spaces  between  the  vertical  timbers  and  the  openings  around  them  to  be  filled  in  with 
concrete  to  the  height  of  canal  bottom. 

On  the  east  side  a  range  of  floating  fender  timbers  is  to  be  constructed  on  both  the 
north  and  south  sides  of  the  abutment;  otherwise,  lines  of  fixed  fenders  may  be  placed 
there,  and  secured  by  anchor  timbers  let  into  the  bank,  as  circumstances  may  require. 

The  superstructure  of  the  bridge,  both  for  the  fixed  and  movable  parts,  as  well  tf 
the  machinery  for  working  the  latter,  will  be  made  a  separate  contract. 

Mortar. — ^The  whole  masonry  ot  the  bridge  piei-s  and  abutments  must  be  laid  in 
mortar  made  of  the  best  Canadian  hydraulic  cement,  mixed  with  clean, 
large-grained,  sharp  sand,  generally  in  the  proportion  of  two  of  sand  to  one  of  cement^  or 
such  other  proportions  as  may  be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until 
used,  must  be  protected  from  the  influence  of  the  weather  in  suitable  buildint^s  provided 
by  the  contractor.     Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate 
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lUSf  and  it  moat  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  in 
ahaige. 

Grout  to.be  made  either  by  adding  a  sufficient  qnantitj  of  water  to  well-tempered 
lioh  mortar,  or  hy  using  about  one  and  a  half  (1^)  of  clean,  sharp  sand  to  one  of  cement^ 
aad  adding  as  much  water  as  maj  be  required  to  make  the  whole  run  freely  when 
properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwisOi  if  considered  necessary,  must  be  washed. 

CoNCRCTEy — where  used,  must  consist  of  an  approved  quality  of  stone,  broken  to 
cubes  of  l^  inches,  thoroughly  mixed  with  fi^esh  hydraulic  cement  and 
clean,  sharp  sand,  in  such  proportions  as  may  be  requii'ed. 

When  the  works  are  in  progress  the  walls  roust  be  kept  free  from  all  improper 
materials,  and  both  the  face  stone  and  backing  must  be  well  washed  if  clay  or  other  soil 
adheres  to  them. 

OaoBB  OF  BuiLDiKO. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 

have  more  than  two  unfinished  courses  at  one  time.  The 
stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the  work  before 
they  are  brought  on  to  the  walls,  and  all  the  vertical  joints  of  one  course  must  be 
properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
Bust  be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against 
distarbing  the  stones  after  they  are  laid. 

Parties  ''  tendering  "  are  requested  to  bear  in  mind  that  the  former  contractor  foi* 
this  section  made  arrangements  for  certain  materials,  and  the  preparation  of  them,  for  the 
bridge  works  above  described ;  on  those  delivered  in  the  vicinity  of  where  they  are 
required  the  sum  of  $13,154  has  been  advanced  or  will  be  paid  for  them  by  the  Depart- 
ment of  Bailways  and  Canals ;  this  amount  will  therefore  be  deducted  from  the  progress 
vtimateB,  as  well  as  in  the  final  settlement  with  the  contractor  who  undertakes  the  full 
•ompletion  of  the  works. 

It  should  also  be  borne  in  mind  that  all  the  masonry  of  the  piers  and  abutments  of 
Uds  bridge,  as  well  as  the  crib  work  and  protection  works  connected  with  it,  must  be  done 
hetween  iJie  close  of  navigation  of  the  present  year  (1879)  and  the  opening  of  the  canal 
in  the  spring  of  1880. 

At  the  close  of  navigation,  in  December  next,  the  contractor  must  provide  a  conve- 
luent  means  of  crossing  the  canal  at  a  place  within  a  short  distance  south  of  Main  Street^ 
asar  where  a  temporary  crossing  was  formed  last  winter. 

This  temporary  bridge  roust  be  of  trestle  work,  have  at  least  five  longitudinal 
stringers  of  timber  11x11  inches,  be  covered  with  three  inch  plank,  and  be  built  of  suffi- 
tjmt  width,  have  suitable  approaches  at  both  ends,  have  a  strong  hand-railing  on  both 
■ides  of  ity  and  be  in  all  respects  satisfactorily  arranged  and  adapted  to  accommodate  with 
isfety  the  public  travel. 

It  IB  further  to  be  clearly  and  distinctly  understood  that  he  (the  contractor)  shall  be 
^d  strictly  and  kgally  liable  and  responsible  for  keeping  this  crossing  in  such  a  condi- 
gn that  it  can  be  safely  used  during  the  whole  time  the  new  Viridge  works  are  in  progress, 
M»d  that  he  will  remove  it  in  timo  for  the  opening  of  navigation  in  the  spring  following 
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the  winter  in  which  it  has  heen  in  use,  the  whole  to  be  done  for  the  bulk  sum  staitecl  im 
the  tender  for  that  purpose. 

To  admit  of  the  widening  and  deepening  of  the  prism  of  the  canal  to  be  proceeded 
with  ;  side  walls  for  the  protection  of  the  banks  to  be  built ;  the  piers  and  abutments  of 
the  bridge  at  the  Village  of  Stonebiidge  to  be  constructed,  etc,  the  whole  of  the  canal 
water  within  the  limits  of  the  section  must  be  pumped  out  as  soon  after  the  close  of  oaTi- 
gation  in  December  next  (1879)  as  circumbtances  will  permit.  For  the  purpose  of  enabling 
this  to  be  done,  a  dam  must  be  constmcted  at  the  southern  end  of  the  section  to  prevent 
water  passing  on  to  or  coming  from  Section  No.  35,  and  a  dam  must  also  be  made  at  the 
northern  end  of  the  section  to  prevent  water  passing  on  to  or  coming  from  Section  No.  33. 

Contractoi-s  should  clearly  and  distinctly  understand  that  these  dams  must  in  both 
cases  be  made  of  sufficient  height  and  strength  to  admit  of  the  entire  section  being  laid 
dry  when  the  water  on  the  southern  side  of  the  south  dam  and  on  the  north  side  of  tb« 
north  dam  in  2  feet  higher  tban  the  surface  water  level  of  Lake  Erie. 

Immediately  after  the  works  have  been  awarded  and  a  contract  entered  into  with  tb« 
Department  of  Railways  and  Canals,  the  contractor  must  make  arrangements  to  provide 
and  prepare  all  materials  necessary  for  the  construction  of  these  dams,  so  as  to  he  ready 
to  put  them  in  place  as  soon  as  navigation  closes  in  the  early  part  of  December  next  (1879). 

"When  in  place  and  properly  secured,  they  must  be  maintained  by  the  contractor 
until  in  April,  1880,  at  which  time  they  must  be  removed  by  him,  at  Jiis  sole  cost  and 
expense,  for  the  full  and  satisfactory  opening  of  spring  navigation. 

For  the  pui^se  of  emptying  that  part  of  tbe  canal  within  the  limits  of  the  section, 
as  above  stated,  and  fur  the  removal  of  surface  water,  springs,  leakage,  snow,  ice  or  any 
other  accumulations  of  water  on  the  line  of  the  works,  efficient  steam  engines  and  pumps 
must  be  provided,  and  placed  by  the  contractor  in  tlie  most  advantageous  positions  to  lift 
the  water  and  discharge  it  into  the  back  ditches,  or  of  disposing  of  it  in  some  other  way 
without  allowing  it  to  pass  on  to  Sections  Nos.  33  or  35,  or  on  to  private  property.  Thft 
entire  responsibility  of  injury  to  other  contractors,  or  to  the  property  of  private  indivi- 
duals it  is  to  be  clearly  understood,  rests  with  or  devolves  upon  the  contractor,  who  must 
make  good  to  the  respective  parties  any  losses  they  may  sustain  from  any  of  his  ads, 
whether  the  same  result  from  inattention  or  even  a  desire  to  prosecute  the  works. 

For  the  un watering  of  the  section  as  above  stated,  the  contractor  is  expected  to  stato 
a  bulk  sum  in  the  "  tender,"  which  must  include  the  expeditious  construction  of  the 
dams,  their  maintenance  during  winter  and  their  removal  by  the  time  required  in  April, 
1880.  Further,  if  required  for  the  full  and  satisfactory  completion  of  the  works  embraced 
in  the  section,  the  conti*actor  must  again  put  in  two  hisrh  dams  in  December,  1880,  main- 
tain them  during  that  winter  and  i*emove  them  fully  in  April,  1881  ;  all  of  which, 
together  with  the  unwatering  of  the  works  on  the  section  for  the  period  stated  (early  in 
December,  1880,  until  in  April,  1881)  must  be  included  in  the  bulk  sum  stated  for  these 
purposes  in  the  "  tender.'* 

When  preparing  their  '*  tender,"  contractors  should  bear  in  mind  that  the  respective 
bulk  sums  for  unwatering  the  different  parts  of  the  works,  at  the  different  times  stated, 
must  in  each  case  embrace  the  construction  of  all  dams,  their  full  maintenance  and  their 
removal  at  the  time  directed,  also  the  providing  and  fitting  up  of  all  pumps  and  machinery 
that  may  be  required  for  that  purpose,  together  with  the  removal  of  all  water,  snow  and 
ice ;  and  every  expense  directly  or  indirectly  connected  with  unwatering  all  the  diffeiebt 
Iiai*t8  of  the  work  and  the  foundations  of  all  structures  on  or  connected  with  the  section, 
must  all  be  included  in  the  respective  bulk  sums  stated  in  the  tender. 
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Tlieie  are  to  be  onlj  two  clauses  of  denominations  of  excavation  recognized,  namely, 
^  earth  "  and  ''  rock/'  the  former  to  embrace  atl  kinds  of  materials  found  in  the  old  spoil 
banks,  and  widening  and  deepening  the  channel  and  other  cuttings,  except  absolutely 
aoi«iected  ^'  quarry  rock  "  and  detached  stone  or  boulders  containing  one-half  of  a  cubic 
-yud  and  upward. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the  iriateriala> 
finishing  up  the  new  cut  and  banks,  forming  and  grading  towing  paths,  cutting  ditches, 
trimming  the  sides  of  both  the  new  and  old  parts  of  the  cut  and  work  to  the  required 
tngje,  bottoming  the  whole  of  the  section  and  works  herein  described,  and  completing 
everything  oonneoted  wiUi  the  excavation  in  a  satisfactory  and  workmanlike  manner, 
agreeably  to  the  foregoing  specification  and  the  directions  of  the  officer  in  charge. 

But  as  the  price  per  cubic  yard  for  each  cla^s  of  work  will  be  an  average  of  the  whole 
tf  tliat  particular  class,  within  certain  limits,  progress  payments  will  be  made  only  accord- 
ing to  the  comparative  value  of  the  work  done  with  reference  to  the  prices  tendered,  which 
fro  rata  rates  shall  be  assigned  and  apportioned  in  manner  following,  viz : — For  rock 
excavation  down  to  the  level  of  1 2  feet  above  the  mitre  sills  of  the  present  lock  at  Port 
Oolbome,  Uoa-thirds  of  contract  price.  For  rock  excavation  from  a  line  twelve  feet  above 
the  lock,  sills  at  Port  Golbome  down  to  present  bottom,  five-sixths  of  contract  price. 
For  the  removal  of  rock  below  bottom  line  of  present  canal  to  the  full  uniform  depth 
required,  contract  price  and  proportion  of  balance,  so  that  when  the  whole  shall  have  been 
oompleted^  the  aggregate  amount  shall  be  the  same  as  if  the  whole  were  calculated  at  the 
prices  stated  in  the  tender  and  contract. 

During  the  progress  of  the  works,  the  different  parts  of  the  earth  excavation  will 
aiso  be  returned  and  paid  for  according  to  the  comparative  value  of  the  work  done  with 
teference  to  the  contract  price. 

It  is  to  be  clearly  and  fully  understood  that  all  the  work  to  be  done  on  this  section 
(No.  34),  for  the  widening  and  deepening  of  the  canal,  will  be  measured,  computed  and 
paid  for  in  the  ^'  solid."  For  this  purpose,  before  the  works  are  commenced,  levels  will  be 
taken  in  each  case  of  those  parts  of  the  ground  to  be  removed  above  the  water  surface, 
and  accurate  soundings  made  (with  roference  to  fixed  and  permanent  bench  marks),  at 
ihort  distances  apart,  along  the  whole  length  and  breadth  of  that  part  of  the  present  canal 
and  elsewhere  within  the  boundaries  of  the  section. 

A.  duplicate  copy  of  the  cross  sections  made  from  these  levels  and  soundings  will 
remain  on  record  in  the  office  of  the  Department  of  Railways  and  Canals,  and  another  in 
the  oflioe  of  the  Resident  Engineer ;  from  these,  together  with  levels  and  soundings  taken 
after  the  whole  shall  have  been  completed,  will  be  computed  the  quantities  of  exci^vation 
and  work  done,  for  which  payment  will  be  made. 

Before  tendering,  contractors  are  invited  to  examine  the  engine,  boiler  and  pump 
ntiiated  near  the  north  end  of  the  section  (No.  34)  said  to  be  in  place  as  used  last  winter 
in  connection  with  un watering  the  works  ;  they  (intending  contractors)  are  also  invited 
to  examine  the  pumping  equipment  lying  on  the  east  side  of  the  canal  at  a  short  distance 
aouth  of  Stonebridge,  which  is  not  in  place.  In  both  these  cases  the  machinery,  but 
especially  the  boilers,  will  no  doubt  requii*e  considerable  repairs  before  they  can  be 
advantageously  used. 

There  is  also  a  pump  with  the  necessary  working  equipment  near  the  north  end  of 
Section  No.  35,  placed  there,  it  is  understood,  by  a  mutual  agreement  between  the  former 
imtnctor  for  Section  No.  34  and  the  contractors  for  Section  No.  H5,  the  whole  of  which, 
it  is  laid,  with  ordinary  repairs,  can  be  placed  in  good  working  order.     Parties  intending 
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io  ieDder  must  ascertain  for  themselves  the  natuift  of  the  agreement  made  between  tlM 
late  contractor  for  Section  No.  34  and  the  contractors  for  Section  No.  35,  and  be  oertaui 
that  the  offer  made  for  this  pamp  and  its  equipment,  if  accepted,  will  not  in  any  waj 
interfere  with  existing  arrangements. 

Intending  contractors  should  look  into  these  important  matters  closely  before  arriT- 
ing  at  a  conclusion,  as  they  are  expected  to  state  a  bulk  sum  that  they  would  be  willing  to 
give  for  the  use  of  each  of  these  three  diffeient  pumps  and  its  respective  equipment  fron 
December,  1879,  to  the  latter  end  of  April,  1880,  and  from  December,  1^80,  to  the  end 
of  April,  1881,  at  the  same  time  bearing  in  mind  that  the  respective  pumps  and  their 
equipment  must  be  put  in  full  and  efficient  working  order  and  maintained  in  that  oendi- 
tion  during  the  time  they  are  required  for  the  contemplated  service. 

It  is  also  to  be  distinctly  understood  that  about  the  end  of  April,  1881,  the  contrae- 
tor  must  take  up  each  of  the  pumps,  carefully  arrange  the  engine  works,  and  in  each  cast 
place  the  whole  of  the  equipment  in  such  a  position  on  the  banks  of  the  canal  that  it  caa 
be  readily  removed. 

Nevertheless,  if  the  contractor  ia  able  to  show  to  the  full  satisfaction  of  the  Depart- 
ment of  Railways  and  Canals  that  he  either  has  or  can  procure  equally  as  good  or  a  better 
equipment  for  pumping  and  have  it  fitted  up  at  the  respective  places  by  the  time  it  it 
rcquiied,  then  the  rentins^  or  leasing  of  the  pumps,  etc., at  present  on  the  section  may  not 
be  insisted  upon. 

As  previously  stated,  the  former  contractor,  under  special  arrangements  with  bii 
workmen,  delivered  a  considerable  quantity  of  pi*epared  materials  for  the  piers,  abatmenlf 
and  protection  works,  etc.,  of  the  bridge  to  be  built  on  this  section. 

The  materials  and  rates  paid  for  them  arenas  follows  : — 

m 

Dressed  stone,  71 1  cubic  yards  at  $9.00  per  cubic  yard $6,399.00 

Undressed  stone,  267     "  "$5.00    "  "         1,335.00 

Sand  for  mortar 300.00 

Timber  for  protection   crib  work,  cheaply   framed,  33,000 

lineal  feet  at  14c.  per  foot 4,620.00 

Iron  rag-bolts,  etc...  for  crib  work,  10,00011)8.  at  5c.  per  lb...      500.00 

$13,154.00 

It  may  here  be  stated  that  neither  the  coping  stones  for  the  piers,  etc.,  nor  tlie  c^ 
for  the  approaches  are  delivered  in  the  vicinity  of  the  works  and  therefore  are  not  allntM 
to  in  the  foregoing  statement. 

Parties  intending  to  tender  for  the  execution  and  completion  of  the  works  are  speei- 
ally  requested  to  examine  the  materials  for  themselves,  inasmuch  as  they  must  be  assuoied 
by  the  party  whose  offer  is  accepted  and  at  the  rates  above  stated,  which,  in  the  aggregate? 
amount  to  $13,154. 

It  should  at  the  same  time  be  borne  in  mind  that  the  workmanship  of  the  bridgt 
piers  and  abutments  as  well  as  the  protection  crib  work,  etc.,  must  be  respectively  oi  tbt 
class  desciibed  io  the  foregoing  specification.  To  ensure  this  any  change  or  alteration 
required  to  be  made  to  any  of  the  stones  or  any  of  the  timbers  to  make  them  suitable  f^ 
the  work  must  be  done  by  the  contractor  and  be  embraced  in  the  prices  stated  in  tht 
"  tender  "  for  the  completion  of  the  respective  works.  • 
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In  all  matters  oonnected  with  the  prosecution  of  the  works,  the  transportation  and 
-delivery  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  carrying 
on  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  the  rock  or  other  exca- 
vated or  dredged  material,  or  in  proceeding  with  any  part  of  the  operations  connected  with 
the  worky  the  contitictor  must  be  governed  by  the  canal  regulations  and  the  interpretation 
pat  upon  them  by  the  officer  entrusted  with  that  duty ;  he  must  further  use  every  precau- 
tion to  guard  against  interrupting,  impeding  or  in  any  way  interfering  with  the  naviga- 
tion, as  he  will  be  held  strictly  and  legally  liable  for  all  damage,  loss  or  detention  that  any 
vesBel  when  passing  through  the  canal  msy  sustain  from  any  of  his  acts,  whether  such 
result  from  a  desire  to  prosecate  the  works,  inattention  or  any  other  cause. 

The  different  works  herein  descrilied  or  enumei*ated  are  to  be  proceeded  with  at  the 
tune  and  in  the  order  required  by  the  Department  of  Railways  and  Canals  and  must  be 
executed  agreebly  to  the  plan  contemplated  in  this  specification,  although  all  that  may  be 
required  to  complete  the  design  may  not  have  been  particularly  described. 

Detailed  Plaks. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangements  and  general  mode  of  construction,  but  detailed 
drawings,  an*anged,  modified  and  adapted  to  the  circumstances  and  the  locality  and  for  all 
svch  parts  of  the  structures  as  may  be  considered  necessary  for  the  full  understanding  of 
the  design  will  be  furnished  as  the  works  proceetl. 

If  any  alterations  be  rendered  necessary  by  any  cause  or  for  the  benefit  of  the  works, 
the  contractor,  if  directed,  must  carry  them  out  in  like  manner  as  if  they  formed  a  part 
^f  the  oi«iginal  design,  and  at  a  rate  or  price  fixed  by  an  authorized  officer  for  the  additional 
or  reduced  expense  that  may  be  caused  by  the  alterations. 

MATERiALd,  Sekvicb  Gbodnd,  ETC. — The  contractor  must  provide,  at  his  own  cost 

and  expense,  all  the  service  ground  that  may  be 
Inquired  for  the  placing  or  preparing  of  materials  or  for  the  erection  of  sheds,  store-houses 
or  any  other  buildings,  or  for  temporary  roads,  or  for  any  other  purpose  whatsoever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials  other  than 
those  before  enumerated,  furnish  all  plant,  tools,  vessels,  machinery,  equipment,  labor  and 
everything  necessary  for  the  satisfactory  execution  and  completion  of  the  difierent  works 
<x>ntemplated  in  the  foregoing  specification. 

AU  materials  must  be  of  the  best  class  of  their  respective  kinds,  and  the  prices  tend- 
ered for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase,  delivery, 
workmanship  and  every  contingency  connected  with  the  due  prosecution  of  the  work  as  . 
herein  described  and  the  instructions  of  the  officer  in  charge. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
fonnsand — in  the  case  of  firms— except  there  are  attached  the  actual  signatures,  the 
^ture  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  by  deposit  of 
money  to  the  amount  of  Jive  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
^  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
P^^90A8,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  can-ying  out  of 
^^  conditions  as  well  as  for  the  due  performance  of  the  works  embraced  in  the  contract. 
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The  works  are  to  be  oommenced  immediately  after  the  person  whose  "  Tender  **  bai 
been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with  in  such  a 
Manner  as  to  fully  satisfy  the  Department  of  Railways  and  Canals  that  the  whole  of  the 
works  described  in  the  foregoing  specification  and  embraced  in  the  contract  can  be  fully 
completed  on  or  before  the  20th  day  of  April,  1881. 


OiTAinA,  3rd  November,  1879. 


JOHN  PAGE, 

Chief  Engineer  of  Canak, 


APPENDIX  No.  24. 


WELLAND  CANAL 


SPECIFICATION   of   the    Work    to    be    done    on    SEGllON   No^. 

THIRTY  FIVE  of  the  Enlargement. 


Wiis  section  is  wholly  wirhin  the  Corporation  of  the  Village  of  Port  Colbome^ 
•Ktonding  from  the  centre  of  Killaly  Street  to  the  south  side  of  Charlette  Street,  a 
distance  of  about  2,350  feet. 

The  works  to  be  done  npon  it  include  the  widening  and  deepening  of  the  present 
oanal  for  a  distance  of  fully  one-third  of  a  mile  ;  constructing  a  new  entrance  lock  to  and 
from  the  harbor,  the  wings  of  which  at  both  ends  are  to  be  extended  so  as  to  form  bridge 
piers  and  abutments ;  cutting  a  raceway ,  and  buildiag  a  weir  arranged  to  supply  part  of 
liie  volame  of  water  required  for  the  enlarged  canal ;  constructing  road  bridges  ;  grading 
toFwingpath  and  roads,  and  doing  such  work  as  herein  described,  or  that  may  be  required. 

Hie  channel  throughout  to  be  made  of  a  moan  width  of  124  feet  below  the  assumed 
low-water  line  of  Lake  Erie,  and  the  bottom  of  the  enlargement,  as  well  as  that  of  the  old 
channel,  sunk  to  an  uniform  depth  of  tour  feet  below  tjie  top  of  the  mitre  sills  of  the 
present  lock. 

For  the  whole  length  of  the  section  the  bottom  will  be  in  rock  cutting,  which  varies 
from  4  to  i  8  feet  in  depth.  The  side  slopes  in  rock  excavation  are  to  be  one-quarter 
horizontal  to  one  vertical,  and  in  clay  excavation  the  side  slopes  are  to  be  two  horizontal 
to  one  vertical ;  except  that  for  side  walls  or  at  other  places  specially  mentioned,  when 
^e  slopes  are  to  be  made  as  steep  as  can  be  done  with  safety. 

For  the  greater  part  of  the  section  the  widening  will  be  done  chiefly  on  the  east  side^ 
^d  the  new  lock  will  be  placed  to  the  east  of  the  existing  one — the  supply  race  and  weir 
will  be  ou  the  west  side  of  the  canal. 

The  side  lines  of  the  enlarged  channel,  and  the  position  of  the  respective  structures 
^1,  for  the  most  part,  correspond  wii^h  the  lines  shown  in  red  on  the  general  pUa 
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exhibited.  The  Department  of  Public  Works,  however^  reserves  to  itself  the  right  of 
changing  the  whole  or  any  part  of  the  line  to  such  an  extent  as  will  admit  of  widening 
the  channel  wholly  on  either  one  side  or  the  other,  or  of  increasing  the  width,  equally  or 
otherwise,  on  both  sides,  as  may  be  subsequently  determined ;  also  of  altering  the  posi- 
tion of  any  or  all  of  the  structures  either  to  the  right  or  to  the  left,  or  of  placing  any  or 
all  of  them  either  to  the  south  or  to  the  north  of  that  indicated  on  the  ^lan,  or  in  suck 
other  position  as  may  be  considered  most  advantageous  for  the  purposes  contemplated. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  operations  are  commenced,  or  during  their  progress,  without  giving  cause  for 
any  increase  or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

The  material  excavated  from  the  widening  and  deeping  of  that  part  of  the  channel 
between  the  noiih  end  of  the  section  and  the  line  of  the  Buffalo  and  Lake  Huron  Rail- 
way can  be  deposited  on  the  east  side  of  the  canal  at  a  distance  of  from  120  to  400  feet 
from  the  centre  line  of  the  channel ;  provided  that  a  considerable  part  of  it  is  hauled  to 
the  rear  side  of  the  bank  and  placed  as  herein  subsequently  described.  Partiei 
^'tendering''  should,  however,  bear  in  mind  that  the  spoil  ground  above  mentioned  is  on 
the  oj)po8ite  side  of  the  canal  from  that  where  the  principal  part  of  the  excavation  has  to 
bo  done. 

The  material  excavated  from  the  lock -pit  and  the  entrances  to  it  can  be  deposited 
to  the  east  of  the  Welland  Railway,  within  distances  varying  from  1,200  to  1,500  feet^ 
by  raising  the  spoil  banks  to  a  height  of  frohi  10  to  12  feet,  and  forming  the  rear  part  of 
them  first 

The  mateiial  excavated  from  the  raceway  and  regulating  weir  can  be  deposited  oa 
the  north  side  of  the  Buffalo  and  Lake  Huron  Bail  way  at  from  400  to  1,000  feet  from 
the  place  where  it  is  removed. 

It  being  clearly  and  distinctly  understood  that  contractors  will  not  be  allowed  tht 
use.  oi  the  present  lock  to  pass  scows  carrying  clay,  mud,  rock  or  spoil  of  any  kind  from 
the  section,  lock-pit  or  raceway,  tenders  for  the  '*  Excavation  "  will  therefore  be  reoeived 
in  two  different  forms,  as  follows  : — 

1st.  On  the  understanding  that  spoil  ground  for  all  the  material  excavated  on  th« 
section  and  works  connected  with  it  will  be  found  at  the  places  and  within  the  distanoei 
previously  stated,  i.e.,  for  the  widening  and  deepening  of  the  prism  of  the  canal,  foanda^ 
tions  of  side-walls  and  for  the  raceway,  the  material  can  be  placed  between  the  line  of 
the  Buffalo  and  Lake  Huron  Railway  and  the  north  end  of  the  section ;  and  for  that 
taken  from  the  lock-pit  and  entrances  the  deposit  ground  will  also  be  on  canal  property, 
but  on  the  east  side  of  the  Welland  Railway. 

2nd.  On  the  understanding  that  spoil  ground  for  the  material  excavated  from  the 
lock-pit  and  entrances  will  be  on  ca^al  property  situated  on  the  east  side  of  the  Welland 
Railway,  and  that  the  material  excavated  from  the  raceway  will  be  placed  on  canal  pro- 
perty lying  north  of  the  Buffalo  and  Lake  Huron  Railway  ;  but  for  all  such  material  as 
excavated  from  the  prism  of  the  canal  for  foundations  of  side-walls,  bridge  abutments, 
etc.,  as  may  not  be  required  for  making  up  banks,  roads  or  otherwise  by  the  Department 
of  Pnblio  Works,  the  contractor  shall,  at  his  oion  cost  and  expense^  find  spoil  ground. 

Contractors  arc  requested  to  bear  in  mind  that  whichever  of  these  offers  is  accepted 
it  embraces  the  full  and  distinct  understanding  that,  where  the  roai  on  the  east  side  of 
the  canal  is  likely  to  be  cut  away,  either  in  part  or  as  a  whole,  the  contractor  must  first 
provide  a  satisfactory  way  for  the  public  travel  to  pass  freely  and  safely,  by  levelling  up 
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or  cuttuig  down  the  tops  •£  spoil  banks,  or  whatever  Ib  necessary  to  effect  the  object,  all 
<^  which  must  be  embraced  in  the  price  tendered  for  excavation. 

Towing   Paths — to  be  formed  on  both    sides   of  the   canal,  the   front  edges  of 

which  will  be  about  66^  feet  from  the  centre  line  of  the  channel ; 
they  are  to  be  made  15  feet  wide  on  top,  and  have  an  inclination  outwards  of  about  12 
inches,  to  a  ditch  formed  at  all  places  where  the  natural  bank  in  rear  of  it  is  of  greater 
height  or  opposite  where  an  embankment  is  to  be  made.  The  ditch  to  be  two  feet  wide 
At  bottom  and  have  such  an  inclination  as  will  carry  the  surface  water  freely  to  off- take 
grains  formed  at  such  places  as  circumstances  may  require. 

In  connection  with  them,  where  necessary,  wells  are  to  be  sunk,  from  which 
off-take  drains  or  culverts  are  to  be  made  with  such  a  declivity  as  will  discharge  the 
water  freely  into  the  back  ditch,  or  where  this  h  found  impracticable,  into  the  canal,  two 
fteet  or  more  below  the  assumed  level  of  Lake  Erie.  These  wells  are  to  be  from  two 
to  three  feet  square  and  the  culverts  from  them  from  15  to  24  inches  square ;  they 
are  to  be  built  of  rubble  masonry  laid  in  cement  mortar ;  the  bottom  of  both  wells  and 
culverts  are  to  be  of  flat  stones  of  a  8ize  to  reach  across  the  respective  openings  and 
pass  at  least  six  inches  under  tbe  walls  on  both  sides  j  the  covering  of  the  culverts  must 
be  of  flat  stones  of  a  length  which  will  bear  at  least  sik  inches  on  the  side  walls.  The 
wells  and  channels  from  them  may,  however,  be  formed  of  timber  and  plank,  and  a 
bridge  be  made  over  the  outlet,  if  so  directed.  In  either  case,  the  excavation  and  work 
connected  with  the  water-courses  must  be  done  by  the  contractor  at  the  rates  stated  in 
the  tender. 

When  either  the  east  or  west  banks  are  cut  into,  at  any  place  where  they  pass 
through  or  are  immediately  alongside  of  low  ground,  a  new  bank  must  be  formed,  or 
an  additional  width  given  to  the  present  one,  as  circumstances  may  require.  In  all  such 
<S8LaeB  the  space  to  be  occupied  by  the  bank  must  be  cleared  of  all  stumps,  roots  and  logs  ; 
all  sods,,  turf,  muck  and  loose  earth  must  also  be  removed  for  such  a  depth  as  may  be 
necessary  to  secure  a  water-tight  connection  between  the  en<l8  and  sides  of  the  old 
and  new  parts  of  the  bank,  as  well  as  between  the  new  banks  and  seats  prepared  for 
them. 

Back  Ditches, — to  carry  off  all  the  surface  water  it  may  be  necessary  to  provide 

for,  are  to  be  formed  on  both  sides  of  the  canal  at  the  places  and 
of  the  dimensions  required ;  otherwise,  that  the  present  ditches  are  to  be  thoroughly 
cleared  out  and  care  taken  that  the  drainage  is  not  in  any  way  interrupted.  For  any 
drainage  that  may  arise  from  this  cause,  whether  the  result  of  inattention  or  otherwise  oa 
the  part  of  the  contractor,  he  will  be  held  strictly  and  legally  liable  to  the  owners  of  the 
•djoining  property. 

The  material  in  the  present  spoil  banks,  as  well  as  that  at  other  places  above  the 
water  surface,  which  has  to  be  removed  at  the  north  end  of  the  section,  must  be  hauled 
and  deposited  at  such  a  distance  back  from  the  water  line  as  will  admit  of  placing  all  the 
i^k  excavated  from  the  prism  at  that  place  on  the  west  bank  in  the  manner  herein 
<Je8cribed. 

It  will  be  observed  fiom  the  position  of  the  work,  that  the  clay  jiortion  of  it  xinder  the 
■^ter  surface  conjiected  with  the  widening  ond  deepening  of  the  channel  can  be  done  by 
machinery  during  summer  months,  provided  proper  precautions  are  taken  to  guard 
■against  interfering  with  the  navigation ;  contractors  M'ill  therefore  be  expected  and 
'*<jnired  to  provide  the  necessai-y  equipment  for  that  purpose,  and  be  fully  prepared  to 
'Excavate,  haul,  transport  and  elevate  the  material  in  such  a  manner  as  will  enable  it  to 
^  expeditiously  removed  and  deposited  at  the  places  and  in  the  manner  required,  unless 
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iAxey  are  able  to  show  to  the  satisfaction  of  the  Depai-tment  of  Public  Works  that  Cbey 
are  in  a  position  to  execute  the  work  in  some  other  waj  in  a  more  expeditious  manner, 
within  the  time  agreed  upon  for  its  completion. 

When  proceeding  with  the  works  connected  with  the  widening  and  deepening  of 
the  channel  under  the  water  line,  great  care  must  be  taken  not  to  cut  into  the  inside 
^opes  or  to  do  anything  at  all  likeljr  to  have  a  tendency  to  impair  the  stability  of  the 
banks. 

Sides  and  Bottom. — ^The  canal,  as  before  stated,  is  to  have  a  mean  width  of  12^ 

feet,  or  a  sectional  area  of  1 ,860  square  feet,  through  boui 
rock  and  clay  excavation  below  the  assumed  low-water  line  of  Lake  Erie.  The  sMe  slopes 
must  in  all  cases  be  trimmed  off  fairly  and  smoothly  to  tJie  respective  inclinations 
required,  which  in  rock  will  be  one-quarter  horizontal  to  one  vertical,  except  in  the 
vicinity  of  structures,  when  the  slopes  are  to  vary  so  as  to  correspond  at  one  end  with  the 
face  line  of  the  rock  and  at  the  other  end  with  the  wall.  In  clay  excavation  the  slopes 
are  to  be  two  horizontal  to  one  vertical ;  but  when  preparing  the  seats  for  side  walls  or 
at  other  places  mentioned,  slopes  varying  between  one-half  and  one  horizontal  to  one 
vertical  will  be  allowed. 

The  contractor  must  invariably  be  guided  by  the  lines  marked  out  by  the  officer 
in  ofaarge,  and  see  that  all  angular  and  prominent  points  of  rock  are  broken  off,  so  that 
no  party  in  any  direction,  shall  project  inside  of  these  lines.  It  should  also  k>e  borne  in 
mind  that  in  case  of  there  being  any  protruding  or  projeotional  points  of  rock  on  the 
inner  face  of  either  side,  within  the  limitM  of  the  section,  they  must  be  broken  off  and 
removed  in  like  manner  as  provided  for  those  on  the  side  where  the  principal  part  of  the 
widening  and  deepening  is  to  be  done. 

For  the  entire  length  of  the  section  and  width  of  the  channel  the  bottom  most  be 
sunk  to  an  uniform  depth  of  tour  feet  below  the  mitre  sills  of  the  present  lock  at  Pork 
Oolbome,  or  to  a  greater  depth  if  rendered  necessary  by  the  inclination  or  thickness  of  the 
lower  stratum  of  rock  that  has  to  be  removed. 

Spoil  Banks. — From  the  place  to  be  occupied  by  spoil  banks,  all  logs  and  brnsh- 

wood  must  be  removed  or  burned,  care  being  taken,  however,  to 
guard  fully. against  damaging  or  interfering  with  the  adjoining  property. 

In  the  vicinity  of  the  works,  they  are  in  no  case  to  be  formed  on  ground  where  the 
surface  inclines  toward  the  canal  unless  level  benches  are  first  cut  to  form  a  foundation 
for  them.  If  formed  adjoining  the  canal,  on  the  nature  of  the  seat  for  them  must,  in  a 
great  measure,  depend  their  actual  position  and  height.  It  is,  however,  intended  that 
if  placed  on  the  west  of  the  channel  their  eastern  side  shall  be  from  100  to  130  feet  west 
of  the  centre  line  ;  but  where  rock  is  near  the  surface,  or  the  material  over  it  is  of  a  hard 
nature,  the  spoil  bank  may  be  from  90  to  100  feet  back  from  the  centre  line.  To  enable 
this  to  be  done,  the  contractor  will  be  called  upon,  if  necessary,  to  form  a  level  bench 
from  12  to  15  feet  in  width  along  the  front  .side,  down  to  solid  gtx)uud ;  on  this  the  largest 
and  best  shaped  stones  taken  from  the  excavation  are  to  be  piled  or  placed  in  a  regular 
manner  as  the  works  proceed,  in  order  to  keep  the  other  material  in  position,  and  from 
the  north  end  of  the  section  to  near  the  line  of  the  Buffalo  and  Lake  Huron  liailway,  a 
similar  rough  wall  will  have  to  be  made  on  the  west  side  of  the  spoil  ground. 

The  expense  of  forming  the  trench  above  mentioned,  together  with  that  of  placing 
the  outer  stones  so  as  to  form  a  sort  of  rough  wall,  must  be  included  in  the  price  tendered 
for  rock  excavation. 
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Tbe  fipoiJ  banks  must,  as  nearly  as  circumstances  will  admit,  be  made  of  an  uniform 
height^  thoae  formed  of  clay  most  generally  have  a  declivity  toward  the  back  ditch  of 
about  one  in  twenty,  and  for  the  most  part  be  oi  a  regular  width. 

Side  Walls. — Where  the  suiiace  of  the  rock  is  6  feet  or  more  over  the  l)ottom  of 

the  canal,  the  face  of  the  banks  above  it  are  to  be  protected  by  means 
of  a  dry  wall  built  of  large-sizad,  well-sha{)ed  stones  of  the  best  kind  that  can  be  found  in 
the  excavation. 

^  They  are  to  be  2  feet  wide  on  the  top,  increasing  downward  on  the  face  side  at  the 
rate  of  about  3  inches  to  the  foot,  and  on  the  rear  side  increase  at  a  like  rate  for  the  first 
5  feet  from  the  top,  thence  downward  the  back  is  to  be  plumb. 

The  stones  must  be  properly  bonded  over  and  with  each  other  in  the  heart  of  the 
wall  as  well  as  on  both  the  front  and  rear  sides,  and  in  every  coarse  there  must  be 
headers  of  at  least  3  feet  depth  of  bed  placed  not  more  than  7  feet  apart.  The  face  of  the 
stones  must  be  hammered,  scabbled  or  picked  to  the  batter  of  the  wall,  ui^ess  they  are  in 
regular  courses,  when  offsets  corresponding  to  the  batter  can  be  made. 

The  coping  stones  to  be  of  the  full  width  of  the  top  of  the  wall  (2  feet),  in  pieces  at 
least  9  inches  thick  and  not  less  than  3  feet  long. 

In  rear  of  the  walls,  if  so  directed,  a  space  of  about  15  inches  in  width  and  for 
«uch  a  depth  as  may  be  ordered  is  to  be  made  up  with  small  stones,  quarry  waste  or 
gravely  well  rammed. 

To  form  a  seat  for  these  walls  the  surface  of  the  rock  must  be  cleaned  off  or  stripped 
for  t^e  full  width  required  and  the  material  removed  to  the  spoil  bank,  for  which  tbe 
contract  rate  for  excavation  on  the  section,  corresponding  to  the  position  of  tlie  work 
done,  will  be  allowed. 

It  is  to  be  clearly  and  distinctly  understood  that  the  whole  of  the  work  to  be  done 
for  the  deepening  and  enlarging  of  the  canal,  excavation  for  bridge,  lock  and  entranoes 
to  it  and  that  connected  with  the  raceway,  etc.,  will  be  measured,  computed  and  pud 
for  in  the  "solid."  For  this  purpose,  before  the  works  are  commenced,  levels  will  be 
taken  of  all  those  portions  of  the  ground  to  be  removed  over  the  water  surface,  and 
accurate  soundings  made — with  reference  to  fixed  and  p9rmaneT>t  bench  marks — at  short 
distances  apart,  along  the  whole  length  and  breadth  of  the  section.  A  duplicate  copy 
the  cross  sections  made  from  these  levels  and  sounding  is  to  remain  on  record  in  the  office 
of  the  Department  of  Public  Works,  and  another  in  the  office  of  the  Resident  Engineer, 
and  from  them,  together  with  levels  and  soundings  taken  after  the  whole  shall  have  been 
completed,  will  be  computed  the  quantities  of  excavation  and  work  done,  for  which  pay- 
ment will  be  made. 

The  seats  of  the  embankments  in  rear  of  the  lock  walls,  bridge  abutments  and  raceway 
must  be  cleared  of  all  loose  stones,  gravel,  sand,  muck  or  other  objectionable  material,  and 
be  prepared  in  the  manner  recjuired,  ac  the  time  the  works  are  in  progress,  by  the  officer 
in  charge,  whose  approval  must  be  had  and  obtained  before  an  embankment  is  com- 
menced. The  materia]  must  then  be  hauled  ou  to  the  respective  banks  in  carts  or 
waggons  and  laid  on  in  layers  not  exceeding  nine  inches  in  depth  at  a  time  ;  and  if  the 
work  be  done  at  a  dry  season  of  the  year,  water  must  be  thrown  over  the  bank  to  assist 
in  consolidating  them . 

BoDDLE  Beds — wh^n  necessary  to  be  made  in  any  of  the  banks  must  be  carrieJ  np 

at  the  s  ime  time  as  the  banks  are  formed.     They  must  be  made  of 
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the  best  description  of  matorial  for  that  purpose  that  osat  be  obtained  on  the  section  or 
in  its  vicinitjy  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of  which  most 
be  watered,  properly  cut  tranrersely  and  longitudinally,  well  trodden  and  pounded,  and 
everything  done  that  may  be  requii*ed  to  form  them  ihto  puddle  walls  impervious  to 
water. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namelyr 
*'  earth  "  and  "  rock,''  the  former  to  embrace  all  kinds  of  materials  found  in  the  old  spoil 
banks  in  widening  and  deepening  the  channel,  in  lock  pit,  raceway  and  other  cuttings, 
except  absolutely  connected  "  quarry  rock  "  and  detached  stone  or  boulders  containing 
one-half  of  a  cubic  yard  and  upward. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the- 
material,  finishing  up  the  new  cut  and  banks,  forming  and  grading  towing  paths,  cutting 
ditches,  trimming  the  sides  of  both  the  now  and  old  parts  of  the  cut  and  work  to  the 
required  angle,  bottomin((  the  whole  of  the  section,  the  lock  pit,  raceway  and  works 
herein  described  and  completing  everything  connected  with  the  excavation  in  a  satisfsc- 
tory  and  workmanlike  manner,  agreeably  to  the  foregoing  specification  and  the  direotioos 
of  the  officer  in  charge. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the 
whole  of  that  particular  class,  within  certain  limits,  progress  payments  will  be  made  only 
according  to  the  comparative  value  of  the  work  done  with  reference  to  the  prices  tendei*ed, 
which  pro  rata  rates  shall  be  assigned  and  apportioned  in  manner  following,  viz  : — For 
rock  excavation  down  to  the  level  of  twelve  feet  above  the  mitre  sills  of  the  present  lock 
at  Port  Col  borne,  two-ihirda  of  contract  price.  For  rock  excavation  from  a  line  twelve 
feet  above  the  lock  sills  down  to  present  bottom,  five-sixths  of  contract  price.  For  the 
removal  of  rock  below  bottom  line  of  present  canal  to  the  full  uniform  depth  requyed, 
contract  price  and  proportion  of  balance,  so  that  when  the  work  shall  have  been  com- 
pleted the  aggregate  amount  shall  be  the  same  as  if  the  whole  were  calculated  at  the 
prices  stated  in  the  contract. 

During  the  progress  of  the  works,  the  different  parts  of  the  "earth  "  eccava^on  will 
also  be  returned  and  paid  for  according  to  the  comparative  value  of  the  workMone  with 
reference  to  the  contract  price. 

Entrance  Lock. 

This  structure  is  to  he  placed  on  the  east  side  of  the  present  lock  and  be  so  situated 
that  the  longitudinal  centre  lines  through  the  respective  locks  will  be  74  feet  apart 
opposite  the  gates  at  the  south  end,  and  72  feet  apai*t  oppoaite  the  north  gates  of  the  old^ 
lock,  otherwise  the  west  wall  of  the  new  lock  is  to  be  placed  as  close  to  the  east  wall  of 
the  old  one  as  the  bank  in  rear  of  it  can  with  safety  be  removed. 

It  is  to  be  made  45  feet  in  width  at  bottom  and  2.70  feet  in  length  between  the 
respective  gates,  there  being  four  sets, — two  of  which  head  towards  the  south  and  two 
towards  the  north.  The  quoins  of  the  two  sets  at  each  end  of  the  lock  which  head  in 
different  directions  are  to  be  15  feet  apart,  and  the  bottom  throughout  must  be  so  arranged 
that  the  top  of  the  mitre  sill  shall  be  3  feet  lower  than  those  in  the  present  lock,  and  the 
top  of  the  first  course  of  floor  plank  be  4^  feet  below  the  same  point. 

A  retaining  wall  about  100  feet  in  length  must  be  built  in  continuation,  northward, 
of  the  east  wall  of  the  present  lock,  which  -at  its  north  end  will  be  connected  with  th6 
west  wing  wall  of  the  new  lock,  when  both  will  make  one  line  of  wall  and  be  extended 
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BortiiirArd  180  feet  in   detached  pieces  to  form  the  centre  and  rest  piers  for  a  bridge  to 
carrj  the  track  of  the  Buflalo  and  Lake  Huron  Railway. 

Arrangements  must  also  be  made  to  extend  the  soAthem  wing  wall  sufiicientiy  to- 
form  bearings  for  a  swing  bridge  for  general  traffic. 

All  the  walls  above  referred  to  with  the  exception  of  those  directly  connected  with 
the  present  navigation  are  to  be  commenced  at  a  depth  of  four  and  one  twelfth  (4^)  feet 
below  the  top  of  the  mitre  sills  of  the  present  lock,  otherwise  the  bottom  and  mitre  sills 
of  the  new  \ock  as  well  as  the  retaining  wall  and  wing  walls  are  respectively  to  be  fully 
three/eet  laifftr  than  those  of  the  lock  now  in  use. 

The  face  work  of  the  new  structure  and  of  all  the  walls  above  mentioned  are  to 
be  of  the  best  description  of  properly-dressed  gray  limestone,  backed  up  with  large-sized,, 
flat-bedded  stones  of  an  approved  kind,  laid  throughout  in  hydraulic  cement  mortar  and' 
placed  on  a  foundation  prepared  and  arranged  as  herein  described. 

When  the  works  above  mentioned  have  been  completed  as  described  further  on  in 
this  specification,  the  excavation  of  the  bottom  part  of  the  lock  oan  then  be  proceeded 
with  in  the  usual  manner.  It  is  to  be  made  of  suitable  dimensions  to  admit  the  side  and 
wing  walls  and  correspond  with  the  lines  marked  out  and  the  levels  given  by  the  officer 
in  charge  ;  great  care  must,  however,  be  taken  not  to  disturb  the  narrow  bank  between 
the  east  wall,  of  the  old  lock  and  the  pit.  On  this,  the  west  side,  a  slope  of  one-half 
horizontal  to  one  vertical  will  be  allowed  from  the  surface  of  the  rock  upward,  and  ou 
the  east  side  and  ends  an  allowance  of  one  horizontal  to  one  vortical  will  in  each  case  bo 
made  for  a  slope  from  the  suriace  of  the  rock  upward. 

Any  clay  or  other  material  suitable  for  making  up  banks  that  may  be  found  in  the 
lock  pit  must  be  taken  to  some  convenient  place,  piled  there  and  reserved  for  that  purpose^ 
and  the  balance  hauled  to  the  spoil  ground  on  the  east  side  of  the  Welland  Railway . 

The  pit  and  foundations  for  the  stmctures  to  be  made  of  the  requisite  dimensions 
to  admit  the  side  walls,  recesses,  wings,  etc.,  and  to  correspond  with  the  lines  marked  out 
hy  the  person  in  charge.  For  the  lower  or  rock  portions  of  tho  pit  the  sides  are  to  be 
made  perpendicular  and  such  a  space  left  for  concrete  in  rear  of  the  walls  as  the  nature 
•f  the  rock  and  circumstances  may  require. 

The  bottom  is  to  be  sunk  to  the  depth  of  5^  feet  below  the  top  of  the  mitre  sills 
of  the  present  lock,  or  to  a  greater  depth  if  necessary ;  it  must  be  made  sufficiently  level 
throughout  to  form  a  fair  bearing  for  the  foundation  timbers,  and  space  allowed  for  a  bed 
ef  mortar  or  concrete  to  be  laid  under  them. 

If  solid  and  suitable  rock  in  thick  layers  is  found  at  the  proper  level  at  the  place 
where  the  lock  is  to  be  built,  the  chamber,  wing  and  extension  walls  will  be  commenced 
upon  it ;  but  if  the  rock  is  unsound,  or  the  fissures  in  it  numerous,  or  the  strata  be  thin, 
incUned  or  irregular,  a  floor  of  pine  timber  covered  with  3-inch  pine  plank  will  be  laid 
*t  a  height  to  form  a  bearing  suiiaco  for  the  walls. 

In  the  latter  case  the  foundation  timbers  are  to  be  of  pine  12  inches  square,  of  the* 
foil  length  to  reach  across  the  chamber  and  space  to  be  occupied  by  the  walls  on  both 
^desi  but  occasionally  two  timbers  may  be  used  to  make  up  ihe  distance,  one  of  which 
JQus^  however,  extend  from  the  rear  line  of  one  wall  and  across  the  chamber  to  two  feet 
QBder  the  front  edge  of  the  wall  on  the  opposite  side.  If,  however,  the  circnmstanoea 
^  warrant  it,  the  foundation  timbers  will  only  be  of  a  length  (50  feet)  to  reach  across 
the  chamber  and  extend  2^  feet  under  the  walls  on  each  side. 
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They  are  to  be  laid  9  inches  apart  through  the  chamber,  6  inches  apart  adjoining  thii 
^fiferent  mitre  sill  platforms  and  at  both  ends  of  the  lock  ;  in  every  case  thf  y  must  extend 
at  least  2^  feet  under  the  side  w^lls ;  they  are  all  to  be  scribed  to  the  rock  and  placed  on 
a  Led  of  mortar  or  concrete  as  circumstances  may  require. 

All  the  spaces  between  them,  immediately  after  they  are  satisfactorily  laid,  miut  be 
iilled  with  concrete,  well  rammed,  and  their  tops  must  be  dubbed  to  an  uniform  surface  to 
afiord  a  fair  bearing  f  jr  the  plank. 

Mitre  Sill  Platform. — For  each  of  the  four  sets  of  gates,  platforms  14  feet  in 

width  are  to  be  formed  of  pine  timber  1 2  inches  square 
and  at  least  62^  feet  in  length,  so  as  to  extend  fully  five  feet  under  the  side  walls,  all  of 
which  must  be  counterhewn  and  well  jointed  with  a  plane  in  a  manner  to  make  water- 
tight joints  for  their  entire  length  and  depth.  They  are  to  be  secured  by  five  wrought 
iron  tie  rods  (1^  inches  diameter)  sci*ewed  at  both  ends,  passing  horizontally  through 
the  platform ;  each  of  the  three  middle  tie  rods  must  have  double  nuts  and  washers  at 
both  ends  in  order  to  iorm  a  connection  with  shackle-bolts  that  pass  down  into  the  rock, 
and  be  secured  at  the  lower  end  with  fox-wedges,  or  in  such  other  manner  as  may  be  direeled. 

All  the  joints  between  the  timbers  of  the  platforms  must  be  well  caulked  with  at 
least  two  threads  of  oakum,  and  every  precaution  adopted  to  render  the  whole  water- 
tight. They  are  throughout  to  be  laid  in  full  beds  ot  mortar  and  secured  to  the  rook 
underneath  by  means  of  fox  and  key-bolts  ;  at  the  edge  on  both  sides,  each  of  them  will 
be  connected  with  a  stop-water  timber  let  into  the  rock. 

Stop- Water. — If  the  rock  underneath  is  sound,  instead  of  sheet  piles  at  the  tipper 

and  lower  sides  of  the  mitre  sill  platforms,  checks  are  to  be  cut  in  the 
rock  4  inches  or  more  in  depth  and  12  inches  wide,  extending  across  the  whole  width  ci 
the  foundation,  into  each  of  which  must  be  fitted  a  timber  12  inches  wide  and  of  sufficient 
height  to  form  a  close  joint  with  the  outer  timbers  of  the  platform.  Before  a  stop- water 
is  placed  in  its  berth,  a  piece  of  duck  or  canvas  well  saturated  with  white  lead  must  be 
laid  for  the  full  length  and  width  of  the  check  ;  the  upper  timber  must  also  be  embedded 
in  white  lead  and  the  whole  secured  to  the  rock  witli  fox  and  key-bolts  1^  inchee 
diameter,  placed  not  more  than  10  feet  apart. 

Stop-waters  similar  to  those  above  described  are  to  be  placed  at  the  different  recess 
<|Uoin8. 

Flooring. — In  the  recesses  and  where  required,  two  courses  of  pine  plank  are  to  be 
laid,  the  first  three  inches  in  thickness  and  the  second  two  inches  thick. 
They  are  all  to  be  jointed  with  a  plane  and  when  l>eing  laid  must  be  driven  up  to  water- 
tight joints  ;  every  three  feet  in  width  in  both  courses  must  break  joints  at  least  4  feet, 
and  the  upper  course  in  all  cases  break  joints  both  lengthwise  and  transversely  with  the 
one  underneath. 

The  lower  course  to  be  fastened  with  white  oak  treenails  9  inches  long  and  1^ 

)  inches  diameter,  two  in  each  end  of  a  plank  and  one  on  alternate  sides  at  every  crossing 

of  a  timber ;  it  must  be  dubbed  to  an  uniform  surface  before  the  second  course  is  laid, 

the  latter  to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank  and  one  at  eeek 

crossiDg  of  a  timber  on  alternate  sides  of  the  plank. 

In  case  it  becomes  necessary  to  lay  a  timber  foundation  through  the  chamber,  either 
as  a  whole  or  in  part,  only  one  course  of  flooring  plank  will  be  used. 
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IdiTBE  Sjlls — to  be  of  the  best  description  of  white  oak  timber,  properly  squared 

and  dressed  with  a  plane.     They  are  to  framed,  mortised,  teuonned 
and  secured  in  the  manner  shewn  on  a  detailed  plan  to  be  furnished. 

The  main  sills  are  to  be  ^9  feet  long,  let  2  feet  into  the  wall  at  each  end  ;  they,  as 
well  as  the  braces,  must  be  of  a  size  to  stand  19  x  IG  inches  when  dressed.  The  mitre 
sills  are  to  l>e  19  x  19  inches,  checked  thi*ee  inches  into  the  platform  tinibers,  and  are  to 
be  tenonned  into  each  other  at  the  mitre,  and  at  the  toe  tenonned  and  boxed  into  the  main 
sill.  A  check  three  inches  deep  is  to  be  cut  in  the  lower  edge  of  the  mitre  (tills  to  receive 
the  ends  of  the  first  course  of  planking.  Befoi*e  they  are  put  together  all  the  mortises, 
tenons  and  joints  must  be  well  coated  with  white  lead  ;  and  when  about  to  he  placed  in 
their  berths  a  strip  of  canvas  well  satiii*ated  with  boiling  tar  is  to  be  placed  in  the  check 
•formed  in  the  platform  into  which  the  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron  3^  inches 
•vide  and  iiTe-eighths  (|)  of  an  inch  thick,  let  in  flush,  fastened  with  bolts  and  arranged 
as  shown  on  plan.  Tlie  holes  through  th^m  must  be  punched  so  as  to  retain  the  fait 
strength  of  the  iron  ;  the  bolts  are  to  be  one  inch  and  a  half  (1^)  diameter,  have  upsel 
heads,  one  half  of  them  to  be  2  feet  4  inches  long  and  well  ragged  at  the  point,  the  o&her 
half  to  be  3  feet  or  more  in  length,  fox- wedged,  and  let  into  the  rock  under  the  platlorm. 

Concrete, — when  used  in  the  foundations  or  elsewhere,  must  consist  of  an  approved 
class  of  stone  broken  to  cubes  of  1^  inches,  thoioughly  mixed  with  fresh 
ground  hydraulic  cement  and  clean,  sharp  sand  in  such  proportions  as  the  materials  and 
'works  may  render  necessary.  The  cement  and  sand  must  be  reduced  to  a  thin  paste 
before  the  stones  are  put  into  it,  and  when  the  whole  shall  have  been  thorouj^hly  incor- 
porated it  is  to  be  taken  to  the  place  where  it  is  to  be  used  and  spread  in  layers  of  from 
^  to  10  inches  in  depth  and  be  well  beaten  down  with  suitable  rammers. 

Masonbt. — The  side  walls  of  the  new  lock  and  extension  of  the  wings,  except  at  the 
guaril  gate  subsequently  described,   will  be  commenced  as  near  to  the 
level  of  4j^2-  feet  below  the  top  of  the  mitre  sills  of  the  present  lock  as  circumstances  will 
tdmit^  and  be  carried  up  to  about  the  same  level  as  the  latter  or  to  a  height  of  24§  feet 

The  chamber  walls  are  to  be  9  feet  wide  at  bottom,  with  counterforts  in  rear  6  feet 
long  in  line  of  wall  and  3  feet  projection,  placed  not  more  than  12  feet  apart ;  the  recesses 
Are  to  be  2  feet  8  inches  deep  at  top ;  walls  10  feet  wide  at  bottom. 

In  the  recesses  for  the  southern  set  of  gates  an  inner  recess  six  inches  deep  will  lie 
loade,  extending  downward  10  feet  below  the  top  of  the  coping  for  skeleton  gates  to  be 
used  for  keeping  the  principal  gates  closed  during  rough  weather  at  low  stages  of  Lake  Erie. 

The  face  of  the  chamber  walls,  wing  walls  and  their  extensions  are  throughout  to 
have  a  batter  of  one  in  twenty-four  ;  but  the  recess  walls  are  to  be  carried  up  plnmb  on 
both  front  and  rear,  except  for  a  distance  of  about  28  feet  in  the  centre  where  a  frost 
hatter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  plumb  to  within  5  feet  of 
^6  top,  thence  batter  to  the  rear  line  of  the  coping,  and  the  counterforts  will  terminate 
▼ithin  5  feet  of  the  top  of  the  coping. 

As  previously  stated,  the  lock  and  walls  connected  with  it  must  be  built  of  the  best 
^s1a88  of  approved,  sound,  durable  gray  limettone,  free  from  seams,  drys,  shakes,  sand-holef 
Uid  all  other  defects,  and  generally  of  the  dimensions  herein  stated. 
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The  face  stones  must  be  of  uniform  texture  and  color,  laid  in  regular  courses  on  their 
nat^irai  beds  ;  the  ashlar  work  may  vary  from  12  to  30  inches  in  height — the  thlckeet 
courses  invariably  to  be  placed  at  the  bottom  and  diminish  upward  in  regular  succession 
to  the  course  under  the  coping ;  but  when  a  ourse  of  cut  stone  exceeds  18  inches  in 
height,  the  face  of  the  chamber  may  be  made  up  of  two  courses  of  stones  of  equal  height. 

From  the  northern  end  of  the  division  wall,  between  the  locks,  to  six  feet  south  ol  tbe 
recess  quoins  of  the  northern  set  of  gates  which  head  toward  the  south,  and  from  a  point 
20  feet  south  of  the  road  bridge  to  6  teet  north  of  the  quoins  of  the  recesses  for  the 
southern  set  of  gates  which  head  toward  the  north,  the  face  work  is  to  Ije  ot  cut  stone 
dressed  and  laid  so  that  the  beds  and  end  joints  shall  not  exceed  three-sixteenths  of  an  incn. 

The  chamber  walls  between  the  points  above  mentioned  ars  to  be  faced  with  a  good 
description  of  coursed  boucharded  work  (coping  excepted),  laid  so  that  the  beds  and  end 
joints  shall  not  exceed  three-eighths  of  an  inch. 

Cut  Stone — to  be  neutly  dressed  and  boucharded,  made  square,  bevelled  or  otherwise 

suited  to  the  positions  they  are  to  occupy  in  the  work.  Their  arrises 
must  be  kept  good,  their  upper  and  lower  beds  made  parallel  and  their  end  joints  in  all 
cwses  kept  full  for  at  least  two-thirds  the  depth  of  their  beds. 

.The  back  part  of  the  stones  must  be  hammered  or  picked  off  to  such  lines  that  the 
backing  stones  when  laid  may  form  with  them  joints  not  exceeding  one  inch  in  widtL 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall  and  not  less  than  2  and  3  feet  depth  of  bed  in  the  alternate  courses. 
In  each  course  must  be  headers  of  at  least  two  feet  length  of  face  and  4  J  feet  depth  of  bed, 
placed  not  more  than  eleven  (11')  feet  apart  from  centre  to  centre.  The  headers  in  each 
.course  are  to  be  arranged  as  nearly  as  possible  midway  between  those  in  the  course  imme- 
diately below. 

No  two  vertical  joints  in  adjoining  courses  are  to  l>e  nearer  each  other  than  12^ 
inches,  and  care  must  be  taken  that  the  bond  in  rear  of  the  face  stone  is  also  properly 
formed  throu  ;  .  ut. 

When  the  face  stones  are  over  24  inches  in  height  the  depth  of  bed  of  the  stretchers 
in  the  alternate  courses  must  be  at  least  1^  times  their  height,  and  the  headers  2|  times 
their  height ;  and  in  all  cases  the  tail  of  a  header  must  ha^'e  a  width  of  two-thirds  (})  the 
length  of  its  face. 

Hollow  Quoins — to  be  alternately  headess  and  stretchers,  the  former  at  least  4| 

feet  face  and  5^  feet  depth  of  bed,  the  latter  5^  feet  face  and  4| 
feet  bed  in  the  top  courses,  increasing  in  dimensions  downwards  at  a  rate  suited  to  the 
batter  of  the  wall.  The  headers  are  to  be  checked  so  as  to  bond  at  least  one  foot  over  the 
faee  stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually 
increasing  downwards  at  a  rate  corresponding  to  the  batter  of  the  wall ;  the  hollow  to  be 
dressed  out  true  and  smooth  to  a  radius  of  8  inches,  from  which  the  heel  is  to  run  ofi 
obliquely  to  the  line  of  the  wall.  Patterns  for  the  hollow  quoins  will  be  furnished  by  the 
resident  officer  after  the  contractor  has  given  the  height  of  the  courses  he  intends  to  use. 

Rescess  Quoins— 1^0  be  also  4Jby  5J  feet,  and  6 J  by  4 J  feet,  laid  alternately  oat^ 

bond  and  in-bond,  bevelled,  as  shown  on  the  plan ;  headers  to  be 
checked  so  as  to  make  return-bond  with  the  ashlar  of  the  recess. 
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Chaik  Wells  and  Man-Holes. — There  are  to  be  sixteen  chain  wells  in  the  position 

indicated  on  the  plan  ;  each  well  wrll  be  two  feet 
flquare  inside ;  and  the  man-holes  from  them  to  tl.e  front  of  the  lock  walls  are  to  be  made 
at  the  angles  and  widths  to  permit  the  play  oi  the  chains,  and  of  such  height  as  the 
engineer  may  direct. 

The  sills  and  lintels  to  be  of  stone  sufficiently  large  to  reach  across  the  opening  and^ 
one  foot  on  each  side  ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to  prevent 
the  chain  when  slack  lodging  in  the  man-holes  ;  sheaves  for  the  drag  chains  are  to  be 
inserted  and  secured  near  the  upper  inner  angles  of  the  man-holes.  The  face  stones  of 
the  wells  and  man-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face  walla 
of  the  recess,  and  are  to  be  properly  bonded  over  and  with  each  other  at  tlie  angles. 

Coursed    Work — for  the  face  of    the  chamber  walls  may  be  9  inches  high  and 

upwards ;  but  a'course  once  commenced  must  be  continued  the 
same  height  throughout,  and  in  no  case  will  more  than  two  courses  be  allowed  to  make 
up  the  height  of  one  course  of  cut  stone.  They  must  be  at  least  20  and  30  inches  depth 
of  bed  in  the  alternate  courses,  and  have  not  less  than  two  feet  length  of  face  in  line  of 
▼all.  In  every  course  there  are  to  be  headers  of  at  least  20  inches  length  ot  face  and  4 
feet  depth  of  bed,  placed  not  more  than  12  feet  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headers  and  stretchers  must  be  at  lest  two-thirds- 
the  length  of  their  face. 

The  face  of  the  stones  must  be  dressed  to  the  batter  of  the  wall,  boucharded,  and 
Uie  arrises  kept  good.  The  upper  and  lower  beds  must  be  made  ]>arallel  for  their  entire 
depth,  and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole 
to  be  dressed  so  that  the  horizontal  and  vertical  joints  of  the  stone  when  in  place  shall 
not  exceed  three-eighths  of  an  inch. 

Backing — to  be  of  an  approved  class  of  large  well-shaped  stones  not  less  than  6 

inches  in  thickness  and  4  feet  area  of  bed,  laid  level  in  full  mortar  beds, 

and  properly  bonded  throughout  the  wall ;  where  the  depth  of  the  face  stone  equals  or 

exceeds  12  inches,  two  thicknesses  of  backing  may  be  used,  provided  their  joint  depth 

does  not  exceed  that  of  the  face  work. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insui'e  an  uniform  and 
equal  bearing  on  the  course  below.     No  pinning  will  be  permitteJ. 

The  edges  of  all  thin  wedge-shaped  stones  must  be  broken  off  so  as  to  be  at  least  6 
inches  thick  ;  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stone,  it 
must  be  still  further  reduced.  After  this  has  been  done,  the  stone  laid  and  the  vertical 
joints  properly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  the  next 
ooaiae. 

OopiNO  Stones — of  the  chamber,  i*eces3,  and  wing  walls  are  to  be  4  feet  wide  on 

top,  increasing  in  width  downwards  to  the  frost  baiter  in  the  rear, 
and  to  the  face  batter  of  the  walls,  except  in  the  recesses,  where  the  face  will  be  plumb. 
They  are  to  be  at  least  15  inches  in  height  of  course  and  not  less  than  4  feet  lone  in  line 
of  wall. 

Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces,  will  extend  over  the 
buttresses  for  the  chain  wells,  for  the  arrangements  of  which,  as  well  as  for  the  quoina» 
a  detailed  plan  will  be  furnished. 


308 

♦ 

The  hollow-qaoin  coping  must,  however,  be  at  least  6^  feet  square  on  top,  aad  3 
feet  depth  of  bed.  The  lower  bed  and  joicts  of  each  stone  mast  be  kept  full,  the  upper 
bed  and  face  neatly  dreiised  and  the  inner  top  arris  rounded  off  to  a  radius  of  3  ioches. 
The  whole  to  be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  one-fourth 
of  an  inch. 

A  dowel  4  inches  long,  of  1^-inch  iron,  to  be  inserted  in  every  joint  15  inches  back 
from  the  face  and  6  inches  from  the  top. 

Checks. — For  the  reception  of  stop-water  timbers,  checks  are  to  be  formed  on  tht 
face  sides  of  tbe  north  wing  walls  and  imroedii>tely  south  of  the  line  of 
the  road  bridge,  two  on  each  side  of  the  channt-l-way,  directly  opposite  each  other  at  the 
respective  jJaces ;  tbey  are  to  be  2  ieet  apart,  12  inches  wide  and  18  inches  deep  at  the 
bottom,  and  earned  up  plumb  in  the  rear,  so  that  their  depth  at  the  top  will  be  barely  6 
inches. 

Bridge  Seat. — The  bridge  to  carry  the  general  travel  over  the  canal  at  this  place  is 

intended  to  span  the  southern  entrances  to  both  the  old  and  new  locks ; 
to  accomplish  this  without  interfering  with  the  ^working  of  the  gates,  the  new  bridge  will 
be  placed  thii*ty-two  feet  to  the  south  of  the  present  crossing.  To  foinn  the  centre, 
bearing  or  turntable  pier  for  it,  the  west  side  of  the  new  entrance  will  be  connected  by 
means  of  cross  walls  with  the  east  side  of  the  present  one,  and  the  whole  carried  up  to  the 
same  height  as  the  adjoining  walls,  covered  with  coping  stones  15  inches  in  depth  and 
from  4  to  6  feet  in  width,  according  to  their  [losition,  arranged  so  as  to  form  a  circle  to 
support  the  track  for  the  rollers.  They  must  all  be  full  bedded  throughout  and  dressed 
so  as  to  lay  the  joints  not  e seeding  one-fourth  of  an  inch,  and  the  top  must  have  a  fair 
surface,  be  neatly  bjucharded,  and,  where  required,  the  outer  top  arrises  most  be 
rounded  off. 

The  pivot-stone  to  be  not  less  than  6  feet  square  and  2  feet  depth  of  bed,  the  middle 
part  of  it  to  be  dressed  4  inches  higher  than  the  sides ;  the  space  between  this  stone  and 
the  outer  range  of  coping  must  be  filled  in  with  stone  the  same  thickness  zb  the  latter, 
properly  dressed  and  jointed  to  the  width,  and  be  at  least  3^  feet  in  length. 

The  ascent  from  the  coping  of  the  side  walls  at  both  sides  of  both  ends  of  the  bridge 
is  to  be  made  by  means  of  a  flight  of  steps  two  feet  in  width,  not  exceeding  eight  inches 
rise,  cue  out  of  the  solid,  leaving  12  inches  on  both  sides  to  be  taken  off  to  the  rake  of  the 
steps  ;  treads  to  be  of  an  uniform  width  of  at  least  12  inches. 

This  raised  part  of  the  masonry  at  both  ends  of  the  bridge  will  bo  3^  feet  hijj^her 
than  the  adjoining  walls,  and  will  extend  about  7  feet  on  both  sides  of  the  structure.  At 
both  places  these  walls  must  bo  curved,  recessed  and  otherwise  adapted  to  the  opening 
and  closing  sweep  of  the  bridge,  as  well  as  to  form  a  seat  for  it  and  the  toe-rollers  when 
in  position. 

Guard  Gate. — At  about  50  feet  lakeward  of  the  south  gate-quoins  of  the  lock,  a 

recess  is  to  be  made  in  both  of  the  side  walh,  as  well  as  in  the 
bottom,  for  a  guard  gate.  This  gate  is  to  be  so  arranged  as  to  occupy  a  horisontal  posi- 
tion lielow  the  bottom  of  the  channel  when  not  in  use,  and  to  stand  vertically  when 
required  to  shut  off  the  water.  The  recesses  in  the  walls  are  to  be  one  foot  at  top,  made 
plumb  on  the  face,  20  feet  in  length,  parallel  with  the  channel,  and  are  to  have  quoins  of 
like  dimensions,  arranged  in  a  similar  manner  as  described  for  those  connected  with  the 
recesses  of  the  lock.  In  each  of  them  a  circular  opening  10  inches  diameter  is  to  he 
formed  to  admit  water  under  the  gate  ;  they  are  to  be  started  in  the  bottom  oonrae  of 
masonry  and  carried  up  vertically  two  feet  back  from   the  face  of  the  recess  for  a 
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of  aboat  10  feet  abo^e  the  bottom,  then  retarned  horizontallj   between  two  coiireeB  of 
•tone  to  the  face  of  the  wall. 

For  8  feet  south  and  3  feet  north  of  the  Tertical  lines  of  the  reoessea  in  the  side- 
walls,  or  for  a  distance  ot  25  feet,  the  bottom  is  to  be  sunk  4^  feet  lower  than  that  of  the 
ohannel  for  at  least  3  feet  beyond  the  fuce  lines  of  the  walls  on  both  sides.  On  the  bot- 
tom of  this  horizontal  recess,  ranges  of  pine  timber  of  the  full  length  to  extend  at  least 
18  inches  under  the  side-walls  are  to  be  laid  1 2  inches  apart  upon  full  beds  of  cement 
mortar,  and  the  spaces  between  them  filled  with  concrete. 

A  t  the  south  side  of  the  recess,  a  wall  of  timber  2^  feet  or  more  in  thickness  is  to 
be  carried  up-  to  the  height  of  the  bottom  of  the  channel,  and  connected  with  a  stop- water 
timber  let  into  the  rock  underneath,  and  secured  as  described  for  the  stop-waters  at  the 
mitre  till  platforms.  The  timbers  forming  this  wall  must  be  drassed  and  jointed  with  a 
plane,  be  fastened  to  each  other  horizontally  with  screw-bolts,  and  \ertically  to  the  rock 
nnderneath,  with  such  a  number  of  fox-wedged  bolts  of  l^ihcb  iron  as  may  be  directed, 
at  the  time  when  this  portion  of  the  work  is  in  progress. 

At  the  north  or  lock  side  b(  the  recess,  a  platform  of  dressed  and  well-jointed  oak 
timber,  of  at  least  five  feet  in  width,  is  to  I.e  laid  at  a  -few  inches  below  the  bottom  level 
of  the  channel,  the  timbers  of  which  are  to  l>e  secured  to  each  other  with  three  or  more 
holts  1^  inches  diameter  passing  horizontally  through  them,  the  ends  of  the  bolts  to  have 
double  nuts  and  wabhers,  and  be  connected  with  shackle-bolts  passing  down  into  and 
secured  to  the  rock. 

The  breast  of  the  recess  is  also  to  be  of  dressed  and  well-jointed  timbers,  one  height 
to  make  r.p  the  space  between  the  bottom  of  the  i*ecess  and  lower  side  of  the  platform. 

The  lower  timber  of  the  breast  is  to  be  checked  to  receive  the  ends  of  the  plank 
with  which  the  bottom  of  the  recess  Ls  to  be  floored,  and  the  lower  timber  of  the  platform 
is  to  be  checked  to  receive  the  ends  of  the  floor  plank  of  the  lock  recess. 

The  timber  on  the  south  side  of  the  platform  must  be  of  the  best  description  of 
white  oak,  18  by  20  inches,  and  is  to  have  the  south  upper  edge  hollowed  out  for  the 
gate,  as  shown  on  plan. 

All  the  timber  of  the  plaform,  breast  and  recess  must  be  of  sufficient  length  to  reach 
•oroes  the  channel-way  and  pass  at  least  1 8  inches  into  tlie  walls  at  both  sides. 

The  space  under  the  pla'form,  and  between  it  and  the  breast,  must  be  filled  with 
conorete,  and  everything  done  to  render  the  whole  water-ti^ht. 

In  the  event  of  it  being  subsequently  determined  to  form  the  upper  braast  of 
masonry,  a  large  space  must  be  excavated  for  it,  end  the  wall  must  be  built  of  large 
blocks  of  stone,  laid  on  the  top  of  the  recess  floor  and  carried  up  to  within  a  few  inches 
of  the  channel-way. 

Qatr — to  be  in  one  piece,  built  solid  of  timber,  arranged  to  occupy  a  horizontal 
position  in  the  bottom  recess  when  not  in  use,  and  to  be  16  feet  in  height 
when  standing  vertically. 

It  is  to  be  48  feet  in  length,  the  l>ottom  or  heel  piece  of  it  to  be  of  white  oak 
iirobar  IG  x  16  inches  and  about  50  foeC  long,  one  side  of  which  is  to  be  rounded  to  a 
nulius  of  8  inches,  to  w^ork  in  the  hollow   of  the  horizDntal  quoi  i  piece  previously  men- 
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tioned,  and  for  about  one  foot  at  each  end  of  it  will  be  made  round,  the  full  size  of  tha   ^ 
timber,  to  form  bearings  for  the  gates. 

All  the  other  bars  are  to  be  of  pine  timber,  varying  from  12  to  16  inches  in  thick- 
ness, and  from  9  to  12  inches  in  depth.  They  must  invariably  be  of  the  full  length  and 
thickness  of  the  gate,  and  be  accurately  dressed  and  planed  to  the  uniform  parallel 
depths  above  stated,  to  form  water-tight  joints  when  in  place,  as  well  as  a  fair  face  on  both 
sides.  They  are  to  be  put  together  with  dowels  2^  inches  diameter  and  3  inches  long, 
let  in  li^  inches  and  fitted  tightly  into  the  timbers  over  and  under  them.  The  dowe^ 
are  to  be  about  3  feet  apart  and  arranged  on  alternate  sides  of  the  centre  line  of  the 
timber.  The  bars  of  the  gate  are  to  be  fastened  together  by  means  of  six  (6)  wrought 
iron  thorough-bolts,  each  one  and  a  half  (1^)  inches  diameter,  arranged  as  shown  on  plan, 
having  nuts  and  washers  at  both  ends  boxed  into  the^bottom  ard  top-pieces. 
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The  gate  is  to  be  strengthened  by  six  timbers  10  x  14  inches,  placed  transversely. 
These  cross  timbers  and  the  bars  are  to  be  connected  by  means  of  wrought  iron  screw- 
bolts,  seven-eigliths  (|)  of  an  inch  in  diameter,  the  heads  to  be  upset,  and  the  washers  for 
them  to  be  countersunk  and  let  in  flush  on  the  upper  side  of  the  gate.  In  each  post 
there  will  V>e  10  bolts,  arranged  so  that,  for  the  first  five  feet  over  the  platform,  they  are 
to  be  not  more  than  one  foot  apart,  above  which  they  will  be  from  18  to  24  inches  apart 

The  gate  is  to  be  farther  stiffened  at  top  by  means  of  a  jointed  truss  of  3}  x  |*incli 
iron  reaching  across  it ;  the  ends  of  the  truss  to  be  connected  with  ring-bolts  for  raisingor 
lowering  the  gate. 

To  support  the  gate  when  in  motion,  six  tamarac  knees  of  the  proper  lengthy  the 
tops  of  which  have  been  fitted  to  the  curve  of  the  quoin,  are  to  be  put  in  at  equal  distances 
apart  and  fastened  to  the  floor  timber  of  the  recess  with  rag-bolts. 

Anchor  timbers,  to  form  the  upper  part  of  the  bearers  for  the  gate,  are  to  be  let  into 
checks  cut  for  their  reception,  and  secured  with  two  wrought  iron  fox-wedged  bolts,  let 
into  the  oflsets  which  form  the  gate  seat. 

For  the  protection  of  the  joint  between  the  gate  and  horizontal  quoin,  a  double- 
hinged  cover  of  boiler  plate  iron  is  to  be  placed  over  it  in  such  a  manner  as  will  form  a 
protection,  whether  the  gate  is  in  a  vertical  or  horizontal  position.  To  guard  against 
injury  to  this  cover,  or  to  the  gate  when  open,  a  bar  of  4  x  |-inch  wrought  iron  is  to  be 
bolted  on  to  the  top  of  the  cross  sill  over  the  quoin  piece. 

The  knuckle  bars  to  be  3^  x  |*inch  wrought  iron,  made  with  three  joints,  one  at  the 
bottom,  another  near  the  middle,  and  a  third  at  the  top,  each  joint  to  be  formed  with 
doable  claws  and  made  to  receive  a  two-inch  pin,  without  in  any  way  diminishing  the 
full  strength  of  the  bar,  and  arranged  to  work  freely.  To  form  the  connection  at  the 
upper  side,  a  bolt  with  a  double  eye  will  pass  through  the  third  bar  from  the  top  and  abe 
through  a  plate  of  wrought  iron  which,  together  with  the  nut,  must  be  flush  with  the 
face  side  of  the  gate. 

The  necessary  pulleys  and  opening  chains  for  the  gate  must  be  provided  by  the 
contractor. 

All  th(5  wrought  irou  used  in  connection  with  the  gate  must  be  of  the  best  and 
toughest  kind  of  refined  English  or  Canadian  iron  ;  the  ca.stings  must  also  l>e  of  the  best 
quality,  and  both  the  wrought  and  cast  iron  work  must  be  prepared  and  fittod  up  in  the 
best  manner  by  turning,  filing  or  otherwise,  as  may  be  required  to  ensure  the  descriptioa 
of  work  contemplated  in  the  plans  and  foregoing  speciScation. 
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The  iron  work  must  be  heated  to  such  a  temperature  as  may  be  required,  and  reoeive 
A  bath  of  coal  tar  or  linseed  oil  before  being  put  in  the  work. 

All  the  woodwork  must  be  put  together  with  white  lead  and  oil,  which  must  be 
freely  used  in  every  joint  and  dowel,  between  the  bars,  between  the  binders  and  bar.%  at 
all  mortises  and  tenons  and  at  every  place  where  two  surfaces  of  wood  or  of  wood  and 
iron  oome  in  contact. 

>SK  The  north-west  wing  of  the  present  lock,  or  as  much  of  it  as  projects  beyond  tie 
rear  line  of  the  walls  of  the  new  one,  must  be  wholly  removed  to  admit  of  making  a 
water  tight  connection  between  the  back  of  it  and  a  range  of  concrete  to  be  formed  in 
rear  of  the  east  side  of  the  old  lock  for  its  entire  length  and^  as  far  as  possible,  the  walls 
above  it 

The  seat  for  this  concrete  wall,  which  is  to  be  3  feet  in  width,  is  to  be  formed 
immediately  along  by  the  back  of  the  old  wall  and  sunk  down  to  the  .depth  of  the 
stratum  of  lock  on  which  the  walls  of  the  present  lock  stand,  or  lower  f  the  rock  is 
not  of  a  sound  and  compact  nature.  Great  care  must  be  taken  to  clean  the  back  of  the 
old  wall  for  the  whole  distance  and  height,  as  upon  the  proper  e.Yecution  of  this  part  of 
the  work  will,  in  great  measure,  depend  the  quantity  of  water  that  .will  have  to  be  con- 
tended with  in  the  new  lock  pit. 

Cbkt&e  Wall.— The  seat  for  the  wall  below   the   present  lock 'and  opposite  the 

recess  of  the  new  structure  is  to  be  sunk  to  ati  uniform  depth  of 
4  feet  or  more  below  the  present  mitre  sill ;  if  the  rock  is  sound  and  of  a  good  class  the 
wall  will  be  started  u|K)n  it,  otherwise  the  depth  will  be  increased  and  a  foundation  of 
timber  laid  either  longitudinally  or  traversely,  as  may  be  subsequently  decided,  and  the 
space  covered  with  three-inch  plank,  fastened  as  descnbed  for  the  lock. 

For  a  distance  of  85  feet  north  of  the  north  quoins  of  the  present  lock  the  siie  lines 
of  the  centre  wall  will  correspond  with  those  of  the  respective  locks,  when  the  thickness 
^H  gradually  diminish  to  about  18  feet  within  a  distance  of  68  feet,  or  at  a  point  which 
forms  the  rest  pier  for  the  movable  part  of  a  swing  bridge,  and  will  be  finished  as 
des'sribed  for  the  one  at  the  northern  end.  The  piers  and  abutments  are  to  be  parallel  to 
the  line  of  the  canal,  built  of  the  width  and  in  the  manner  herein  described. 

Buffalo  and  Lake  Huron  Railway  Bridge. 

This  railway  is  situated  so  near  the  northern  end  of  the  lock  that  the  entire  channel 
^1  have  to  be  spanned  by  a  movable  bridge  resting  on  a  pier  in  the  middle,  thus 
staking  the  water-way  in  two  divisions,  each  with  a  clear  opening  of  at  least  63  feet  in 
'^dth  at  the  assumed  low-water  line  of  Lake  Erie. 

The  piers  and  abutments  are  to  be  of  masonry  laid  in  hydraulic  oem  ent  mortar, 
built  chiefly  in  the  form,  of  the  dimensions  and  in  the  manner  herein  described,  or  as 
Qifty  be  subsequently  directed. 

The  bridge  being  situat«Hl  at  a  place  where  the  canal  is  cut  through  rock,  the 
foundation  will  be  on  the  same  level  as  the  bottom  of  the  reach  imless  it  is  found  that 
the  nature  of  the  rock  renders  a  gi'eater  depth  necessary. 

The  centre  pier  and  the  rest  pier  of  the  bridge  are  to  be  as  nearly  as  possible 
parallel  to  the  centre  line  of  the  canal,  the  former  to  be  18  feet  square  and  the  northern 
^^tpier  18  feet  in  width  and   10  feet  thick  at  top.     Through  each   of  them   an  arched 
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enlrert  8  feet  wide  and   8   feet   in   height  ia   to  be  made  on   a  line  rarnging  with  the 
water-way. 

The  abutments  are  to  be  commenced  either  at  canal  bottom  or  at  auch  a  height 
above  it  as  warranted  by  the  nutiire  and  soundness  of  the  rock,  but  at  whatever  height 
they  are  started  they  must  occupy  such  a  position  that  five  feet  above  canal  bottom  th^ 
face  lines  pr'xluced  shall  not,  at  any  place,  be  inside  the  line  of  the  canal.  They  are  to 
be  carried  up  to  a  batter  of  one  in  twenty-four  on  the  face,  and  at  top  ofisets  are  to  be 
made  for  the  bridge  seat ;  the  walls  are  to  be  7^  feet  or  more  in  thickness  at  bottom,  be  uuule 
plumb  in  the  rear  to  within  five  feet  of  the  top,  thence  diminish  to  the  rear  line  of  the 
coping  which  will  be  3^  feet  in  width.  The  face  work  to  be  similar  to  that  described  for 
the  piers,  and  the  backing  of  large-sized  well-shaped  stones  laid  level  in  full  mortar  beds 
ani  properly  bonded  throughout  the  walls. 

The  top  of  the  abutments  to  be  stepped  down  at  the  rate  of  one  in  twelve  on  both 
sides,  with  stones  not  less  than  2^  feet  width  of  bed  to  the  level  of  the  coping  of  the 
side  walls. 

The  arch  stones  of  the  culvert  are  to  be  21  inches  deep,  dressed  to  radiate  truly  for 
their  full  depth  and  made  to  lay  throughout  to  joints  of  one-fourth  (^)  of  an  inch.  The 
bottom  part  of  the  arch  or  water-way  is  to  be  of  dressed  and  properly-jointed  stones  of  ar 
size  that  two  of  them  will  make  up  the  width  of  the  opening,  and  the  end  of  each  pass 
12  inches  under  tho  wall ;  the  second  course  to  project  one  foot  into  the  opening  oa  each 
side,  and  the  third  to  project  inward  6  inches. 

The  face  stones  of  the  piers  to  be  two  and  three  feet  depth  of  bed  in  alternate 
courses,  with  headers  in  every  course  4^  feet  long,  placed  not  more  than  nine  feet  apaxt 
from  centre  to  centre.  The  beds  and  ends  of  the  stones  are  to  be  kep.t  full  and  dressed 
so  as  to  lay  to  joints  one-fourth  (^)  of  an  inch,  and  have  the  face  in  all  cases  picked  or 
acabbled  to  a  fair  surface ;  this  is  understood  to  be  applicable  to  all  the  four  sides  of  the 
oentre,  as  well  as  the  rest  pier ;  in  each  case  they  are  to  have  a  batter  of  one  in  twenty- 
four. 

The  heart  of  the  wall  must  invariably  be  made  up  with  flat-bedded  stones  not  less 
than  4  feet  area  of  bed  and  of  the  full  height  of  the  face  stones ;  their  beds  tind  joints 
must  lie  scabbled  or  picked,  if  nocessary,  so  that  when  laid  the  horizontal  joints  shall  not 
exceed  five-eighths  (1)  of  an  inch  and  the  vertical  joints  be  not  more  than  one  iuch  and  & 
quarter. 

The  oentre  pier  and  rest  pier  of  the  bridge,  as  well  as  the  abutments,  must  all  b» 
bnilt  of  an  appix>ved  cIhss  of  stone,  free  from  drys,  seams  and  other  defects,  laid  in 
hydraulic  cement  mortar,  be  properly  bonded  throughout  and  have  all  the  vertical  joints 
well  grouted  as  the  work  proceeds. 

Coping  stones  on  all  the  pi<*rs  to  be  at  least  15  inches  in  depth,  of  a  size  that  two^ 
stones  will  make  up  the  width  of  the  piers  for  the  seats  and  rests  of  the  bridge,  and 
break  joints  pi-operly  with  the  adjoining  stones.  Those  on  the  centre  pier  must  be  from 
4  to  6  f«et  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  8up)K>rt  the 
track  for  the  rollers  of  the  turntable.  They  must  be  full  bedded  throughout,  and  dressed 
so  as  to  lay  to  joints  not  exceeding  one-fourth  of  an  inch  ;  and  the  top  side  mast  have  a 
fair  surface,  be  neatly  boucharded  and,  where  required,  the  outer  top  arrises  are  to  be 
rounded  off. 

Thn  pivot-stone  to  be  not  less  than  six  feet  square  and  two  feet  depth  of  bed,  the 
space  between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  of  the  same 
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ihiekiMflB  as  the  latter,  properly  dressed  and  jointed  to  the  width,  and  be  at  least  3^  feet 
in  length. 

In  the  centre  of  the  rest  piers,  one  of  the  coping  stones  for  a  width  of  four  feet  is 
to  be  twentj-four  inches  in  depth,  and  checked  to  the  curve  of  the  toe  of  the  bridge. 
This  stone  in  each  case  mu^t  be  secui*ed  with  fox-wedged  bolts  1^  inches  diameter,  let 
into  the  masonrj  underneath. 

Crib  Wobk. — Between  the  centre  and  rest  piers,  as  well  as  at  the  ends,  crib  work 

is  to  be  constructed  to  form  bearings  for  the  fenders,  and  for  the 
protection  of  the  respective  parts  of  the  work. 

The  cribs  for  the  middle  portion  of  the  work  are  to  be  the  same  width  as  the  stone 
piers,  %.e ,  18  feet  wide  at  top,  increasing  downwards  on  both  sides  at  the  rate  of  one  in 
twentj-fonr,  and  through  tne  middle  of  them,  longitudinally,  a  clear  water-way  of  sucb 
dimensionB  as  may  be  directed  must  be  formed. 

Transverse  openings  are  also  to  be  made  in  the  crib  work  adjoining  the  centre  and  rest 
piers  and  elsewhere,  of  such  shape  and  dimensions  as  may,  together  with  the  centre  open- 
ings, give  an  area  equal  to  at  least  that  ot  the  archways  formed  through  the  masonry. 

The  cribs  are  to  be  of  pine  timber  12  inchas  square,  straight,  sound,  full  on  the 
edges,  and  are  to  be  framed  so  as  to  leave  a  space  of  1  ^  inches  between  the  different 
courses.  At  the  angles  they  are  to  bo  connected  by  double- bevel  led  dovetails,  arranged 
10  that  every  end  timber  shall  be  dovetailed  into  two  side  tinibei's,  and  the  side  timbers 
be  similarly  placed  between  those  forming  the  ends.  At  each  corner  in  every  course,  a 
Tag-bolt  12  inches  long  and  |-inch  diameter  is  to  be  driven  through  the  dovetail. 

Orobs  Ties — to  be  at  least  10  inches  thick,  of  sufficient  siz)  to  square  10x12  inches 

at  both  ends,  aad  the  full  length  of  the  ourside  width  of  the  cribs. 
They  are  to  be  placed  not  more  than  10  feet  apart,  and  so  arranged  that  the  tics  resting 
<m  the  different  rounds  of  timber  shall  be  mid- way  between  those  of  the  courses  imme- 
diately below  and  above. 

Their  ends  are  to  be  dovetailed  3^  inches  into  the  timbers  under  and  over  them,  the 
dovetail  to  splay  1^  inches  on  libth  sides  so  as  to  stand  eight  inches  at  the  neck  and  11 
inches  at  the  outer  end. 

Under  the  head  of  each  tie,  in  the  joint  between  the  courses  immediately  below  it,  a 
block  1^x12x12  inches  is  to  be  inserted  to  give  an  uniform  beariug,  and  a  rag-boU  2^ 
feet  long.  ^  ot  an  inch  diamet^,  is  to  be  driven  through  the  head  of  each  tie,  passing 
down  through  the  cour.je  on  which  it  rests,  the  block  and  course  under  it,  and  into  the 
head  of  the  next  cross  tie. 

liONOiTUDiNAL  TiES. — At  such  placps  in  the  cribs  as  may  be  required,  longitudinal 

ties  10  inches  thick  are  to  be  framed  iato  and  dovetailed 
between  the  end  timbers,  have  blocks  under  them,  and  be  secured  by  bolts  of  sitailar 
dimensions  in  like  manner  as  described  for  the  tranverse  ties,  into  which  they  are  to  be 
notched  and  fastened  at  the  crossings  by  means  of  white  oak  treenails  two  inches 
diameter. 

The  cribs  are  to  be  further  secured  by  vertical  ranges  of  plank  placed  inside,,  and 
oztending  from  the  lowest  side  timber  up  to  the  water-line.  There  are  to  be  th<ee 
ranges  on  a  side,  that  is  to  say  :  One  at  or  near  oach  angle,  and  another  in  the  oentve, 
making  in  all  six  vertical  ranges  in  a  crib.     The  planks  are  to  be  four  inches  thick  and 
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10  ifiches  in  width,  fastened  from  the  inside  with  1 0-inch  spikes  five-eighths  of  an 
^diameter,  two  driven  through  each  plank  into  each  of  the  lowest  side  pieces  and  one  at 
every  crossing  of  a  side  timber  from  the  bottom  timber  upward.  They  may  be  pat  on  ia 
lengths  of  from  eight  to  ten  feet  or  more  ;  but  they  must  be  so  arranged  that  the  upper 
length  in  all  cases  shall  reach  down  at  least  two  feet  lower  than  the  top  of  the  plank  of 
the  same  range  below. 

In  the  first  course  of  side  timbers  the  cross  ties  are  to  be  placed  not  more  than  three 
feet  apart,  so  as  to  obviate  the  necessity  of  using  floor  timbers. 

The  crib  forming  the  northern  termination  of  the  pier  is  to  splay  five  feet  or  more 
on  the  sides  next  the  channel. 

The  whole  interior  of  the  crib  work  except  the  water-ways  to  be  filled  with  an  approved 
•class  of  moderate-sized  stone  ballast. 

Along  both  sides  of  the  guide  piers  there  are  to  be  two  ranges  of  wale  timbers  of 
white  oak  6x12  inches  ;  the  upper  range  to  be  fastened  by  m^ans  of  screw-bolis  half  an 
inch  diameter,  having  upset  heads  let  into  wrought  iron  washers  counterounk  for  them. 
The  other  range  to  be  seven  feet  lower,  and  fastened  by  rag-bolts  |  of  an  inch  diameter, 
having  similar  heads  and  washers  to  those  in  the  upper  range. 

The  wale  pieces  to  be  put  on  in  lengths  of  from  24  to  40  feet;  their  upper  edges 
are  to  be  chamfered,  and  whei*e  they  connect,  th^r  ends  are  to  be  scarfed,  covered  with 
boiler  plate  and  secured  as  directed. 

For  the  protection  of  the  structure  and  piers,  three  clusters  of  detached  oak  timbers 
are  to  be  placed  vertically  within  range  of  the  centre  pilbr,  at  suitable  distances  to  the 
north  of  it ;  their  ends  are  to  be  let  into  the  rock  underneath  for  such  a  depth  as  circam- 
stanoes  may  require.  On  the  lower  end  of  each  timber  a  band  of  wrought  iron  ^"  x  ^^ 
is  to  be  fitted,  and  a  bar  of  iron  2  inches  diameter  is  to  pass  vertically  12  inches  into  the 
timber  and  18  inches  into  the  rock ;  they  are  further  to  be  fastened  by  means  of  knees, 
straps  and  bolts  in  the  most  secure  manner  that  their  position,  etc.,  will  admit  of  adopting. 
At  the  top  they  are  to  be  connected  by  means  of  thorough  boles,  straps  and  otherwise, 
and  stand  one  foot  or  more  over  the  cribs,  as  may  be  required. 

On  both  sides  a  range  of  floating  fender  timbers  is  to  be  constructed  on  Loth  the 
north  and  south  sides  of  the  abutments ;  otherwise,  lines  of  fixed  fenders  may  be  placed 
there  and  secured  by  anchor  timbers  let  into  the  bank,  as  circumstances  may  require. 

The  superstructure  of  the  bridge,  both  for  the  fixed  and  movable  parts,  as  wM  at 
the  machinery  for  working  the  latter,  will  be  made  a  separate  contract 

At  the  southern  entrance  the  side  wall  on  the  west  side  is  to  be  extended  as  fiir 
beyond  the  line  of  the  road  bridge  as  circumstances  will  permit,  and  on  the  east  side  the 
wall  is  to  be  continued  until  it  intersects  the  present  side  wall  of  the  basin. 

The  contractor  wiU  be  expected  to  do  the  greater  part,  if  not  all,  of  this  work 
before  the  bank  is  cut  through  or  the  water  let  in,  other  than  such  leakage  as  may 
reasonably  be  expected  from  the  position  of  the  works  and  nature  of  the  material. 

The  deepening  of  the  channel  and  part  of  the  basin  southward  to  the  end  of  the 
section,  to  4  feet  below  the  top  of  the  mitre  sill,  the  lower  or  bottom  jiart  of  which  if 
through  rock,  it  is  believed  can  be  done  by  under- water  blasting;  parties  tendering 
will  therefore  be  expected  to  state  the  rate  per  cubic  yard  for  which  they  would  be 
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^tnUing  to  do  the  work  in  tbi?  way ;  the .  qaaniitj  removed  to   be  ascertained  from 
BOundingB,  etc.,  as  previously  described  for  other  parts  of  the  section. 

When  the  channel  and  adjoining  part  of  the  basin  have  been  sunk  to  the  depth 
stated,  a  rest  pier  for  the  road  bridge  iB  to  be  constructed  of  crib  work  in  like  manner  as 
described  lor  work  of  that  class  for  the  northern  end  of  the  railway  bridge. 

Supply  Race,  etc. 

For  the  purpose  of  admitting  and  regulating  part  of  the  supply  of  water  required 
for  the  canal,  a  raceway  will  be  formed  on  the  west  side  of  the  present  entrance  lock, 
which  will  occupy  the  entire  space  between  it  and  the  west  side  of  the  adjoining  street. 
It  will  connect  with  tlie  basin  at  a  point  immediately  above  the  lock  and  be  continued 
northward  until  it  enters  the  canal  between  the  line  of  the  Buffalo  and  Lake  Huron 
Railway  Bridge  and  the  north  end  of  the  guard-lock,  as  represented  in  red  on  the 
general  plan  exhibited. 

The  space  above  mentioned  is  to  be  sunk  to  the  full  depth  of  the  mitre  sills  of  the 
lock,  and  will  be  divided  into  two  channels,  the  eastern  one  of  which  will  be  oj^en,  and 
ih»  other  one,  or  the  part  situated  on  the  land  now  used  as  a  street,  will  be  arched  over 
to  the  extent  indicated,  in  such  a  manner  that  it  can  be  again  used  for  that  purpose. 

I 
t 

The  eastern  haunch  of  the  arch,  or  at  least  the  outer  part  of  it,  will  be  carried  up 
io  the  level  of  the  street,  and  a  railing  put  up  along  that  side  for  the  safety  of  the  public. 
The  regulating  gates  will  be  situated  near  the  place  where  the  raceway  enters  the  canal, 
and  north-west  of  the  guard-lock. 

Excavation. — The  material  excavated  from   the  raceway  is  to  be  deposited  on  the 

north    side    of  the    Buffalo  and  Lake  Huron  Railway,  within  the 
•distances  and  in  the  manner  previously  stated. 

The  lower  part  of  the  excavation  will  be  in  rock,  which  must  throughout  be  sunk 
'^  the  full  depth  of  the  mitre  sills  of  the  present  lock. 

The  sides  of  the  cut  through  rock  are  to  have  an  inclination  of  from  one-twelfth  to 
-one^narter  horizontal  to  one  vertical,  as  may  be  required  or  warranted  by  the  nature  of 
the  material. 

There  will  be  allowed  on  the  west  side  a  slope  of  one  horizontal  to  one  vertical, 
and  adjoining  the  lock  a  slope  of  one-half  horizontiU  to  one  vertical ;  in  both  cases  this 
•applies  only  to  miterial  excavated  above  the  surface  of  the  rock. 

The  contractor  will  be  required  to  do  the  principal  part  of  the  excavation  for  th« 
raceway  in  short  stretches,  and  throughout  must  conduct  the  work  in  such  a  manner  as 
not  to'  incommode  the  public  but  as  little  as  the  circumstances  will  admit.  When 
removing  rock,  as  little  powder  or  other  explosives  is  to  be  used  as  the  work  can  be 
done  with  efficiently,  and  the  blasts  must  invariably  be  properly  covered  up  to  prevent 
the  materials  from  spreading.  For  any  <lamage  done  to  adjoining  property,  by  neglecting 
to  carry  out  this  essential  condition,  the  contractor  will  be  held  strictly  and,  in  every 
respect,  legally  liable  to  adjoining  proprietors  for  any  injury  or  damage  they  may  sustain 
from  any  of  his  acts  in  connection  with  the  prosecutiou  of  the  work. 

Contractors,  when  tendering,  should  bear  in  mind  that  the  above  condition  relative 
^  covering  blasts,  etc.,  and  the  responsibility  of  the  contractor  to  adjoining  proprieton 


316 

ftttd  the  public,  for  loss  or  damages  sustained,  are  applicable  to  tlia  whole  of  the  ezoavft* 
tion  on  the  section,  including  lock  pit,  entrances  and  racevay. 

In  rear  of  the  west  wall  of  tlie  louk,  from  the  surface  of  the  rock  or  for  a  greater 
depth  if  required y  a  wall  of  concrete  is  to  be  carried  up.  and  every  precaution  taken  to 
form  it  in  like  manner  as  described  for  that  on  the  east  side  of  the  east  wall  of  the  lock, 
the  object  being  in  both  cases  the  same,  i.e.,  to  guard  as  much  as  possible  against  leakage. 

Masonry. — The  side  walls  of  both  divisions  of  the  raceway  are  to  be  of  coursed 

masonry,  which,  together  with  the  arch  over  the  western  side,  are  to- 
be  laid  throughout  in  hydraulic  cement  mortar. 

The  covered  division  of  the  water-way  is  to  be  25  feet  in  width ;  abutments  to  he 
carried  up  plumb  for  7J  feet  on  the  springing  Uii^  o^  *^c  arch,  which  is  to  be  a  semi- 
circle of  12^  feet  rise. 

The  western  abutment  is  to  be  7  feet  wide  at  bottom,  and  will  be  carried  up  plamb 
on  the  rear  side  to  within  4  feet  of  the  crown  of  the  arch. 

The  middle  pier,  or  that  which  forms  the  east  abutment  of  the  archway,  is  to  be 
S  feet  in  width  at  bottom,  and  its  east  side  is  to  be  carried  up  to  a  batter  of  two  inches 
to  the  foot  rise,  to  within  six  inches  of  the  crown  of  the  roadway  to  be  formed  over  the 
arch ;  and  on  the  rear  side  a  frost  batter  of  thi'ee  inches  to  the  foot  is  to  be  formed  for 
four  feet  below  the  top. 

On  the  east  side  of  the  open  water-way,  which  is  to  be  about  32  feet  wide  at  bottom^ 
the  wall  is  to  be  7h  teet  wide  at  the  foundation,  and  have  a  batter  on  the  face  of  two- 
inches  to  the  foot  riise  up  to  the  top  of  the  coping,  which  is  to  be  3  feet  wide  on  top,  and 
placed  at  the  same  level  as  that  of  the  lock. 

The  face  stones  of  the  side  walls  and  abutments  must  be  at  least  20  and  30  inches 
depth  of  bed  in  alternate  courses,  all  of  which  must  have  not  less  than  2  feet  length  of 
faje,  and  have  headers  in  every  course  of  at  least  2  feet  length  ot  face  and  3^  feet  depth 
of  bed,  placed  not  more  than  1 2  feet  apart  from  centre  to  centre. 

The  face  of  the  stones  must  be  picked,  pointed  or  scabbled  to  suit  the  batter  of  the 
wall  and  the  position  they  ar^  to  occupy  in  the  work.  Their  end  joints  must  be  squared 
or  kept  full  for  a  distance  of  nine  inches  back  from  the  face,  and  all  prominent  or  pro- 
jecting points  must  be  dressed  off  both  beds  of  the  stones  of  every  course,  which  through- 
'oat  must  be  of  equal  height  and  laid  in  such  a  manner  that  neither  the  horizontal  nor 
vertical  joints  shall  exceed  half  (^)  an  inch. 

Backiko. — All  the  backing-stones  used  in  the  walls  must  be  of  an  approved  class  of 
large  well-shaped  stones,  not  less  tfian  six  inches  in  thickness  and  three 
feet  area  of  bed,  laid  level  in  full  mortar  beds  and  properly  bonded  throughout  the  wall. 
Their  lower  beds,  if  necessary  to  make  satisfactory  work,  must  be  pick<)d  off  so  as  to  giire 
a  fair  and  equal  bearing  on  the  course  below  ;  thin  weJgo-shaped  edges  of  stones  most,  in 
all  cases,  be  broken  off  to  not  less  than  six  inches  thick. 

The  backing-stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  atone 
opposite  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall. 

The  courses  of  the  abutments  must  be  arranged  to  terminate  at  the  springing  line  of 
the  arch,  and  the  width  of  the  bed  of  the  stone  at  that  line  must  be  at  least  2  feet  9  inckea 
in  width. 
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The  arch  stones  must  be  fully  two  feet  depth  and  be  at  least  ten  inches  thick  on  the 
aoffity  which  must  be  dressed  to  correspond  to  the  line  of  the  curve,  and  the  beds  be 
dressed  smooth  and  straight,  and  so  as  to  radiate  truly  for  their  full  length  (2  feet)  ;  their 
end  joints  must  also  be  kept  full  throughout,  and  the  various  courses  must  be  of  such 
lengths  as  to  break  joints  at  least  1 2  inches  over  and  with  each  other.  The  courses  must 
be  divided  in  such  a  manner  that  there  sh>*ll  be  an  equal  number  on  each  side  of  the  key- 
stones, which  must  be  at  least  ten  inches  thick  on  the  lower  side  or  soffit  when  fitted  for 
the  respective  places  they  are  to  occupy.  The  stones  which  form  the  arch  must  be  dressed 
in  such  a  manner  that  when  laid  in  full  mortar,  and  fully  driven  up  with  a  heavy  wooden 
maul,  the  joints  shall  at  no  pkce  exceed  one-fourth  of  an  inch. 

At  both  ends  of  the  archway,  the  heads  of  the  ring-stones  are  to  be  dressed,  and,  if 
required,  must  project  one  inch  and  a  quarter  beyond  the  general  line  of  the  wall.  They 
are  to  be  jointed  to  such  lines  as  will  admit  of  forming  suitable  connections  with  the  face 
stones  of  the  haunch  of  the  arch,  and  at  the  joints  they  ai'e  to  be  chamfei*ed. 

Parties  tendering  should  betir  in  mind  that  the  racew^ay,  at  its  southern  end,  must 
unadvoidab!y  be  slightlj  curved,  especially  the  western  or  arched  portion  of  it,  and  that 
all  expenses  connected  with  which  must  be  included  in  the  price  tendered  for  raceway 
masonry. 

It  is  also  proper  to  state  that  recesses  are  to  be  formed  in  the  face  of  the  east  and 
west  walls  of  the  open  raceway  for  girders  for  a  roadway  across  it,  either  directly  oppo- 
site the  swin^  bridge  or  at  such  other  plaee  as  may  be  pointed  out  when  the  works  are  in 
progress. 

The  coping  stones  on  both  sides  of  the  raceway  must  be  3  feet  in  width  on  top  and 
at  least  12  inches  in  thickness.  They  must  be  dressed  throughout  so  as  to  lay  to  joints 
Aot  exceeding  one-fourth  of  an  inch-;  their  upper  side  and  faces  must  be  neatly  boucharded ; 
those  on  the  west  wall  are  to  project  four  inches,  and  the  rear  part  of  all  of  them  most 
correspond  with  the  frost  batter. 

The  western  abutment  wall  is  to  be  continued  round  to  form  the  side  of  the  basin 
above  the  regulating  weir,  as  indicated  on  plan.  Immediately  at  the  outer  end  of  the  arch 
this  wall  will  be  plumb ;  but  the  face  will  gradually  wind  round  until  at  ten  ieet  from 
^t  point  the  batter  on  the  wall  will  be  two  inches  to  the  foot  lise. 

This  batter  is  to  be  continued  to  within  10  feet  of  the  north-west  end  of  the  regulai* 
uig  weir,  when  the  batter  will  diminish,  until  at  the  point  mentioned  it  is  not  mure  than 
one  in  twenty-four.  The  whole  of  this  wall,  as  well  as  that  on  the  east  side,  up  to  the 
Boiith-east  end  of  the  wall  connected  with  the  weir,  will  be  estimated  and  paid  for  as  race- 
way masonry. 

The  wall  at  the  north  end  of  the  present  lo.  k  on  the  clmnnel  side^  which  connects 
with  the  supply  weir,  will  be  measured  and  paid  for  as  weir  masonry. 

Parties  tendenng  shoiild  bear  in  mind  that  the  raceway,  at  its  southern  end,  must 
unadvoidably  be  curved  toward  the  south-east,  especially  the  western  or  arched  portion  of 
it  j  this  work,  together  with  all  the  masonry  connected  with  the  south  end  of  the  wall 
l)otween  the  lock  and  the  supply  channel,  as  well  as  all  other  work  to  be  done  between 
the  inner  harbor  or  basin  and  the  south-west  line  of  the  regulating  weir,  will  be  estimated 
^  paid  for  as  earth  or  rock  excavation,  or  raceway  masonry,  according  to  the  class  of 
^ork  done  at  the  respective  rates  stated  in  the  tender  for  these  items. 
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The  arches  are  to  be  formed  on  properly-framed  centers  of  sound,  moderately-well 
seasoned,  suitable  timber,  and  must  be  of  approved  construction,  securely  and  satisfkc- 
torily  braced  and  fitted  up.  They  must  be  supported  on  slack  blocks,  such  as  will  admit 
ixf  their  being  gradually  lowered  at  least  six  inches. 

As  previously  stated,  the  raceway,  especially  the  western  or  covered  side  of  it,  ia  to 
be  formed  in  short  stretches  at  a  time,  so  that  not  more  than  100  feet  of  centering  will  be 
required  and  probably  much  less. 

The  cost  of  all  materials  and  workmanship  connectecP  with  the  construction  of  cen- 
ters, fitting  them  up  and  their  removal,  and  again  fitting  them  up  as  often  as  may  be 
required,  or  of  providing  others  in  their  stead,  or  whatever  may  be  required  for  the  full 
and  satisfactory  completion  of  the  raceway  must  all  be  embraced  in  the  rate  tendered  for 
raceway  masonry. 

On  the  top  of  the  arch,  a  road-way  is  to  be  formed  by  material  from  the  excavatioiir 
about  30  feet  in  width  of  it  is  to  be  macadamized  for  an  average  depth  of  12  inches  with 
an  approved  class  of  stone  broken  to  cubes  of  such  dimensions  that  every  piece  in  its 
greatest  length  could  pass  through  a  ring  two  inches  diameter. 

The  macadamizing  to  be  properly  shouldered  up,  and  a  water  table  of  pitched  stone^ 
10  inches  deep,  formed  on  the  west  side,  with  such  an  inclination  as  will  carry ^  off  the 
surface  water  either  to  the  south  or  north  end,  as  may  be  directed. 

Supply  Weir — to  l>e  constructed  at  the  north  end  of  the  raceway  in  the  position 

indicated  on  tlie  general  plan,  the  side  walls  and  piers  of  which 
are  to  be  of  masonry,  and  between  them  are  to  be  movable  bulk  heads  arranged  as  herein 
described. 

The  side  walls  are  to  be  built  of  stones  two  and  three  feet  depth  of  bed,  in  alternate 
courses,  with  headers  in  each  course  4  J  feet  deep  and  not  more  than  9  feet  apart ;  all  of 
them,  as  well  as  the  piers,  must  be  dressed  to  a  batter  of  one  in  twenty-four,  and  the  beds 
and  ends  made  so  that  the  horizontal  and  vertical  joints  between  the  stones  when  in 
place  shall  not  exceed  one- fourth  of  an  inch. 

There  are  to  be  four  piers,  each  5^  feet  at  top,  placed  17  feet  apart,  and  the  same 
distance  from  the  side  walls  at  assumed  low-water  line.  The  piers  are  to  be  30  feet  in 
length,  be  slightly  pointed  at  the  lower  ends  ;  they  are  to  be  made  up  alternately  of  two 
and  three  stones  in  width,  except  in  the  vicinity  of  the  recess  subsequently  mentioned,  where 
for  about  half  the  length  of  the  piers,  the  upper  eight  feet  in  height  must  be  made  ap  of 
two  stones  in  width,  one  range  of  which  in  each  course  must  extend  six  inches  beyond 
the  centre  on  alternate  sides. 

In  other  respects  the  masonry  of  the  weir  is  to  be  of  a  like  class  as  that  described 
for  the  cut  stone  work  of  the  locks. 

At  about  3  feet  from  the  upper  end  of  the  pier,  a  recess  9  inches  in  depth  and  for 
a  width  of  4  feet  is  to  be  made  in  both  sides  of  the  fiice  of  each  pier  and  in  the  face  of 
the  abutments,  for  movable  bulkheads. 

At  12  inches  below  the  assumed  low-water  level  of  Lake  Erie,  checks  12  x  12  inches 
are  to  be  made  alongside  of  the  recess  and  carried  up  to  the  full  height  of  the  walls  for 
the  reception  of  stop  logs. 

All  the  coping  stones  to  be  of  the  full  width  of  the  piers. 
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To  form  a  bearing  for  the  lower  part  of  the  bulkheads,  a  ])latform  consisting  of  three 
or  more  timbers  is  to  be  laid  in  all  the  five  openings  and  pass  at  least  one  foot  at  each 
end  under  the  side  walls  ;  the  timbers  must  be  jointed  with  a  plane,  scribed  to  the  rock 
ondemeHth,  be  drawn  close  together  by  means  of  two  horizontal  screw-bolts  one  inch  and 
a  quarter  diameter,  and  secured  to  the  rock  by  two  or  more  fox- wedged  bolts  in  each 
timber,  of  sach  length  as  the  circumstances  may  require. 

The  bulkheads  are  each  to  be  about  1 8  feet  in  length,  1 2  feet  high  and  3  feet  wide  ; 
they  are  to  be  divided  by  vertical  timbers  into  three  openings  each  5  feet  in  width.  The 
upper  6  feet  is  to  form  a  caisson  with  thi*ee  chambers,  built  chiefly  of  white  oak  scantling 
varying  fi'oni  4^  to  6  inches  thick.  In  the  lower  part  of  the  bulkhead  there  are  to  be 
three  sluice-gates,  each  five  feet  square. 

All  the  timber  of  the  bulkhead  must  be  carefully  dressed,  fitted  and  put  together 
with  white  lead  so  as  to  make  wai;er-tight  joints  ;  when  in  place  they  are  to  be  secured 
both  vertically  and  horizontally  by  tie  rods  from  |"  to  1"  diameter,  according  to  the 
place  where  they  are  situated  ;  each  tie  rod  to  have  proper  nuts  and  washers  at  both  ends. 

At  both  ends  of  the  caissoc,  a  post  14"  x  6''  is  to  be  fastened  with  screw-bolts,  of  a 
length  that  when  the  bulkhead  is  in  place  the  posts  will  stand  15  inches  or  more  over 
a  foot  bridge  resting  on  the  piers^  and  be  doubled-tenonned  into  a  timber  6"  x  14" 
intended  to  carry  the  ends  of  the  rods  for  workiog  the  valves,  whether  they  are  made  to 
slide  or  turn  on  a  pivot.  This  bridge  timber  is  to  be  stiffened  by  diagonal  braces  at  the 
comers. 

If  the  gates  are  to  turn  on  a  pivot,  there  will  be  thre<5  gates  for  each  opening 
between  the  piers,  or  in  all  15  gates  and  turning  rods,  but  if  .sliding  gates  are  adopted 
there  will  be  only  one  gate  for  each  opening  between  the  piers.  As  a  means  of 
raising  and  lowering  the  gates,  a  rod  will  be  attached  at  both  ends  of  them  near  the 
reoQfises  in  the  walls,  which  will  work  through  a  brass  matrix  fitted  into  castings  secured 
to  the  gate,  and  the  upper  ends  of  the  rods  are  to  have  bevel  spur  wheels  keyed  on  to 
them,  to  gear  into  pinions  on  crank  shafts  attached  to  the  bridge. 

Provision  is  also  to  be  made  for  raising  the  caisson  at  periods  of  low  water  in  the 
lake ;  for  this  purpose  a  similar  arrangement  of  screw  rods  and  gear  to  that  above 
described  must  be  made  and  fitted,  if  directed. 

In  the  checks  cut  in  the  masonry  over  the  top  of  the  caisson,  stop  logs  are  to  be 
fitted  to  form  a  breast  wall  suited  to  the  fluctuations  of  the  lake  level,  the  lowest  of 
which. is  to  be  12  X  14  inches,  and  when  in  place  mus^  be  fastened  by  wedges  or  otherwise, 
if  directed. 

The  foot  bridge  is  to  be  3 j^  feet  or  more  in  width,  formed  of  pine  timbers  12  inches 
square,  laid  2  inches  apart,  and  fastened  to  the  coping  of  the  side  walls  and  piers  with 
fox-wedged  bolts  of  the  length  and  in  the  manner  directed. 

If  considered  necessary  a  two-ply  boom  two  feet  in  width  must  be  made  and  phtceil 
80  as  to  extend  from  the  abutment  of  the  Buffalo  and  Lake  Huron  Railway  bridge  across 
the  outlet  from  the  supply  race. 

TxMPORARY  Bbidobs. — It  ii  to  be  clearly  and  distinctly  understood  that  the  con- 
tractor shall  pix>vide,  fit  up  and  maintain,  at  his  own  cost  and 
expense,  a  satisfactory  and  safe  means  for  the  public  travel  to  cross  the  cut  for  the- 
nceway,  also  the  pit  for  the  lock  during  the  whole  time  the  works  are  in  progress,  and 
^hathe  will  be  held  strictly  and  legally  liable  for  keeping  these  crossings  in  such  a  condition 
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that  thej  will  be  easily  accessible  and  cm  be  safely  used  by  the  piiblic — for  the  balk  sam 
stated  in  the  tender  for  these  purjKses. 

MoBTAR. — Tlie  whole  masonry  of  the  lock  and  extension  walls  at  both  ends  of  it) 

bridge  piers  and  ahniments,  the  raceway  aid  supply  weir,  must  be  laid 

in  mortar  made  of  the  best  hydraulic  cement,  mixed  wi:h  clean,  large-grained,  shirp 

sand,   geuerally  in   the  proportion  of  two  of  sand   to  one  of  cemen^  or  such  other 

projiorcioDS  as  may  be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  untii 
used,  must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  piovided 
by  the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate 
use,  and  it  must  be  prejjared  under  the  direction  and  to  the  satisfaction  of  the  officer  in 
charge. 

Grout  to  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  rsing  about  one  and  a  half  (Ij^)  of  clean,  uharp  sand  to  one  of  cement, 
and  adding  as  much  mortar  as  may  be  requirad  to  make  the  whole  run  freely  when 
properly  mixed. 

The  sand  to  be  used  for  mortar  or  other  Arise,  if  considered  necessary,  must  be 
washed 

When  the  works  are  in  progress,  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stune  and  backing  must  be  well  washed  if  clay  or  other  soil 
adheres  to  them ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  most  be 
moistened  with  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  them  are  allowed  to  remain^in  an  unAniidied 
state  over  winter,  the  contractor  must  cover  them  in  such  a  manner  an  will  thoronghlj 
protect  them  from  the  action  of  the  fi*ost. 

Order  'of  Building. — ^The  lock  and  side  walls  are  to  be  carried  up  in  such  s 

manner  as  not  to  have  more  than  two  unfinished  ooanesat 
one  time,  and  so  that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than 
the  other. 

The  stones  for  aU  the  walls  must  be  prepared  for  the  respective  places  they  are  to 
oocnpy  in  the  work  before  they  are  brought  oh  to  the  walls,  and  all  the  vertical  joints  of 
one  coarse  are  to  be  properly  grouty  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
must  be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against 
disturbing  the  stones  after  they  ai'e  laid. 

From  the  foundation  up  to  the  top  of  the  rock,  the  spaces  between  the  walls  and 
sides  of  cut  are  to  be  filled  with  concrete,  or  so  much  of  them  as  may  be  directed. 

Puddle  Bed — in  rear  of  the  lock  walls  to  be  3  feet  in  width  carried  the  entire 

height ;  it  must  be  made  of  the  best  deecription  of  material  that  cm 
bo  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  d 
which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and 
pounded,  and  everything  done  to  render  the  whole  impervious  to  water.  Puddle  beds, 
where  require<l  at  other  places,  are  to  be  made  in  a  similar  way  and  of  such  dimensiooi 
.aa  may  be  directed.      The  embankments  at  the  back  of  the  walls  to  be  made  up  in  the 
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tnanner  before  described,  and  all  such  ditches  made  as  may  Ke  required  to  carry  off  the 
sui-face  water. 

The  superstructure  of  the  swing  bridge  and  the  machinery  required  for  working  it,  as 
veil  as  the  lock  gates,  will  be  made  fteparato  contracts  ;  but  all  the  masonry  required  to 
he  done  on  the  section  is  to  be  built  by  the  contractor  for  the  lock. 

Immediately  after  the  works  have  been  awarded  and  a  contract  entered  into  with 
the  i)er8on  whose  tender  has  been  accepted,  the  contractor  will  be  called  upon  to  proceed 
with  the  excavation  connected  with  the  widening  of  the  chaunel-way  down  as  low  as  the 
water  in  the  canal  will  admit.  He  must  also  make  all  such  airangements  as  will  enable 
the  widening  and  deepening  below  the  water  level  to  be  commenced  and  vigorously 
•carried  on  as  soon  as  the  season  of  navigation  this  year  (1877)  is  closed. 

To  accomplish  this  object  the  contractor  must  provide  and  deliver  in  the  vicinity 
of  the  works  all  necessary  derricks,  drilling  machines,  pumps,  equipments  for  coffer  dams, 
plants  and  tools  required  to  urge  forward  the  operations  in  an  energetic  ma,nner,  to  the 
full  satisfaction  of  the  Department  of  Public  Works  and  its  olHcers. 

Contractors  f  hould  bear  in  mind  that  the  retaining  wall  at  the  north  end  of  the 
locks,  including  the  southern  rest  pier  for  the  railway  bridge,  should  be  built  and  the 
"COLcrete  walls  on  both  sides  of  the  present  lock  put  in  Itetween  the  close  of  navigation  of 
the  present  year  (1877)  and  the  opening  of  the  canal  in  the  spring  of  1878. 

For  the  purpose  of  enabling  these  works  to  be  done,  the  widening  and  deepening  of 
the  channel  to  be  proceeded  with,  side  walls  to  be  built  for  the  protection  banks,  and 
other  works  on  the  section  to  he  urged  forward,  the  water  wnll  be  shut  off  at  the  lock  and 
at  the  oiitlet  of  the  Fe-eder,  and  the  canal  will  be  emptied,  as  nearly  as  circumstances  wUl 
permit,  in  the  early  part  of  December,  1877,  and  the  water  will  be  allowed  to  remain  out 
until  in  April,  1878. 

The  contractor's  arrangements  for  proceeding  with  the  works  must  therefore  be  such 
that  every  possible  advantage  will  be  taken  of  the  time  above  mentioned  to  urge  them 
forward  in  an  energetic  and  satisfactory  manner. 

Contractors  are,  however,  distinctly  informed  that  shutting  off  the  water  at  the 
places  above  mentioned,  and  the  drawing  of  it  off  at  Port  Robinson  will  not  have  the- 
effect  of  laying  the  bottom  of  the  canal  dry  ;  several  feet  of  water  will  still  remain  in  it. 

This  unavoidable  state  of  matters  should  be  borne  in  mind  by  contractors  when 
tendering,  as  well  as  the  fact  that  the  only  posiible  way  of  getting  rid  of  the  water  is  by 
pumping,  and  moving  part  of  it  when  frozen. 

Under  any  circumstances  a  dam  must  be  made  at  the  north  end  of  the  section  to 
prevent  ti>e  water  coming  from  or  passing  on  to  Section  No.  34,  and  another  dam  must 
he  made  to  thoroughly  prevent  water  from  Lake  Erie  entering  the  pi'esent  lock  at  Port 
Colborne. 

If  the  contractor  is  prepared  to  show  that  he  will  adopt  all  satisfactory  and  necessary 
precautions  to  effect  the  latter  object  without  endangering  existing  works,  he  may  be 
allowed  to  shut  off  the  water  at  the  lock  gates.  For  this  purpose  he  (the  contractor) 
must  provide  tarpaulings  suffi^^iently  large  to  cover  the  whole  surface  of  either  south  or 
north  pair  of  gates,  which  head  towanis  the  lake,  and  extend  sevei'al  feet  along  the  sidea 
of  the  recesses  and  bottom  at  the  place  where  they  are  used,  in  order  that  as  little  clay  aa 
possible  may  be  required  to  form  a  staunch  dam. 
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It  is  probable  that  the  winters  of  1878  and  1879,  or  the  period  between  the  closing 
of  the  canal  in  Dece.uber,  1878,  and  the  opening  of  navigation  in  the  spring  of  1879,  will 
also  be  required  for  the  execution  of  the  work  on  this  section.  Ccntractors  are,  however,, 
hereby  distinctly  informed  that  for  the  period  mentioned,  *,«.,  between  December,  1878,. 
and  AprU,  1879,  the  water  level  north  of  Port  Colborne  will  not  be  drawn  down  lower 
than  the  level  of  Lake  Erie. 

This  will  necessitate  the  construction  of  a  high  dam  at  the  north  end  of  the  sectionr 
staunching  the  lock  gates  in  the  manner  above  stated,  and  pumping  out  the  entire 
quantity  of  water  between  those  dams.  For  this  the  contractor  is  expected  to  state  a 
bulk  sum  in  the  tender,  which  must  include  the  construction  and  maintenance  of  the  dams- 
duiing  the  winter,  and  their  entire  removal  by  the  time  required  in  April  following. 

Further,  if  required,  the  contractor  must  again  put  in  a  high  dam  at  the  north  end 
of  the  section,  staunching  the  lock  gates  in  the  manner  previously  stated,  in  December, 
1879,  maintain  them  during  that  winter  and  remove  them  in  April,  1880,  all  of  which, 
together  with  tie  unwatering  of  the  works  on  the  section  for  the  period  seated,  (from, 
early  in  December,  187J^,  until  in  April,  1880),  must  be  included  in  the  bulk  sum 
stated  for  these  purposes  in  the  tenden 

If  it,  however,  be  decided  to  shut  off  the  water  at  Port  Colborne  and  at  the  outlet  of 
the  Feeder  in  the  month  of  December,  1878,  and  to  draw  off  the  water  at  Poi-t  Robinson 
and  to  allow  it  to  i^emain  out  of  the  canal  until  in  April,  1879,  contnictors  are  requested 
to  bear  in  mind  that  the  De])artmeut  of  Public  Works  reserves  the  right  of  paying  only  a 
like  sum  for  these  purposes  as  stated  in  the  accepted  tender  for  dams  and  their  removal, 
together  with  tiie  unwatering  of  the  section  for  the  period  from  the  early  part  of 
December,  1877,  until  in  April,  1878. 

When  preparing  their  tenders,  contractors  should  bear  in  mind  tliat  the  respective 
bulk  bums  for  unwatering  the  diffei*ent  parts  of  the  works  at  the  diffei^ent  times 
stated,  must  in  each  case  embrace  the  construction  of  all  dams,  their  full  maintenance, 
and  their  removal  at  the  time  directed  ;  also  the  providing  and  fitting  up  of  all  pumps  and 
machinery  that  may  be  required  for  that  purpose,  together  with  the  removal  of  all  snow 
and  ice  ;  and  every  expense  directly  or  indirectly  connected  with  unwatering  all  the  difie- 
rent  parts  of  the  work,  and  the  foundation  of  all  structures  on  or  connected  with  the 
section,  must  all  be  included  in  the  respective  bulk  sums  stated  in  the  tender. 

Contractors  should  clearly  and  distinctly  understand  that  all  the  works  connected 
with  building  the  new  piers  and  abutments  for  the  Buffalo  and  Lake  Huron  Railway 
Bridge,  as  well  as  those  for  the  enlargement  of  the  canal  at  that  place,  mu.st  be  done  with- 
out in  any  way  or  shape  interfering  with  the  railway  traffic.  The  carrying  out  of  these 
conditions  Will  be  rigidly  insisted  upon,  a  fact  which  should  be  borne  in  mind  by  partim 
when  tendering  for  the  work,  and  also  that  the  contractor  will  be  held  strictly  and  legally 
liable  to  the  proprietors  of  the  railway,  the  public  or  individuals  for  any  loss,  damage, 
accident  or  detention  which  may  be  sustained  through  his  acts,  whether  the  same  arise 
from  oversight,  neglect  or  from  a  desire  to  proceed  with  the  works  expeditiously,  or  from 
any  other  act  or  cause  whatever. 

The  removal  of  the  present  pier  and  abutments  of  the  railway  bridge  is  to  be  ten- 
dered for  by  the  cubic  yard,  the  rate  to  include  the  removal  o/  all  mason  work,  crib  work, 
piles  or  whatever  may  be  necessary  to  clear  out  the  channel  to  the  required  capacity ; 
these  works  must  be  proceeded  with  at  the  time  directed  by  the  Department  of  Fubiic 
Works. 


323 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
Mi  very  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  carrying 
«i  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  the  rock  or  otheif 
axcavHted  or  dredged  mateiial,  ox  in  proceeding  with  any  part  of  the  operations  connected 
with  the  work,  the  contractor  must  be  governed  by  the  canal  regulations  and  the  inter- 
pretation put  upon  them  by  the  officer  entrusted  with  that  duty  ;  he  must  further  use 
every  precaution  to  guard  against  interrupting,  impeding  or  in  any  way  interfering  with 
the  navigation,  as  he  will  be  held  strictly  and  legally  liable  for  all  damage,  loss  or  deten- 
tion that  any  vessel,  when  passing  through  the  canal,  may  sustain  from  any  of  his  acts, 
whether  such  lesult  from  a  desire  to  prosecute  the  works,  inattention  or  any  other  oause. 

The  different  works  herein  described  or  enumerated  are  to  be  proceeded  with  at  the 
time  and  in  the  order  required  by  the  Df^partment  of  Public  Works,  and  must  be 
executed  agreeably  to  the  plan  contemplated  in  this  specific^ition,  although  all  that  may 
be  required  to  completo  the  design  may  not  have  been  particularly  described. 

Detailed  Flans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangements  and  general  mode  of  construction  ;  but  detailed 
drawings,  arranged,  modified  and  adapted  to  the  circumstances  and  the  locality,  and  for 
an  such  parts  of  the  structures  at  may  bo  considered  necessary  for  the  full  understanding 
of  the  design  will  be  furnished  as  the  works  proceed. 

If  any  alterations  be  rendered  neoessarv  by  any  cause,  or  for  the  benefit  of  the  works, 
the  contractor,  if  directed,  must  carry  them  out  in  like  manner  as  if  they  formed  a  part 
of  the  original  design,  and  at  a  rate  or  price  fixed  by  an  authorized  officer  for  the 
additional  or  reduced  expense  that  may  be  caused  by  the  alterations. 

Mateeials,  Sebyics  Ground,  etc. — The  contractor  must  provide,  at  his  own  cost 

and  expense,  all  the  service  ground  that  may  be 
required  for  the  placing  or  preparing  of  macerials,  or  for  the  erection  of  sheds,  storehouses 
or  any  other  buildings,  or  for  temporary  roads,  or  for  any  other  purpose  whatsoever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials,  furnish 
ail  plant,  tools,  vessels,  machinery,  equipment,  labor  and  everything  necessary  for  the 
■ituifactory  execution  and  completion  of  the  different  works  contemplated  in  the  foregoing 
specification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds ;  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship  and  every  contingency  oonnected  with  the  due  prosecution  of  the 
work  as  herein  described  and  the  instructions  of  the  officer  in  charge. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
Conns,  and — in  the  case  of  firms — exce]:t  thece  are  attached  the  actual  signatures,  the 
aaiure  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

• 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  by  deposit  of 
Boney  to  the  amount  of  Jive  per  cent,  on  the  bulk  sum  of  the  contract 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
peraons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
'^      conditions,  as  well  as  for  the  due  performance  of  the  works  embraced  in  the  contract. 
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The  works  are  to  be  commenced  immediately  after  the  peraon  whose  "  Tender  *  hv 
been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with  in  such  a 
manner  as  to  fully  satisfy  the  department  of  Public  Works  that  the  whole  of  the  works 
described  in  the  foregoing  specification  and  embraced  in  the  contract  can  be  folly  coni- 
pleted  on  or  before  the  20th  day  of  June,  1879. 

JOHN  PAGE, 

Chief  Bngiwer  <^  PubUe  Warh. 
Ottawa,  17th  July,  1877. 


APPENDIX   No.  25. 


WELLAND    CANAL. 


BPEGIFIGATION  jar  the  Enlargement  and  Deepening  of  PORT 
COLBOBNE  BARBOR,  ConatrticHon  of  Pier  Work,  etc.,  etc.; 
SECTION  No,  THIRTY  SIX. 


The  works,  to  be  done  on  this  section  are  chiefly  the  extension  of  the  west  pier 
aboat  400  feet  further  into  the  lake ;  deepening  the  entrance  channel  from  the  lake 
inward ;  rebuilding  the  superstructure  of  part  of  the  west  pier  and  the  whole  of  that  on 
the  east  aide ;  constructing  a  beacon  on  the  south-east  side  of  the  entrance,  (near  the 

£ae  where  a  buoy  is  at. present  moored)  and  building  four  detached  blocks  of  pier  work 
veen  it  and  the  outer  end  of  the  present  east  pier  ;  removing  and  rebuilding  about 
700  feet  of  the  west  docking,  from  the  ferry  recess  outward ;  deepening  the  basin  and 
enlaiging  it  to  the  extent  represented  on  the  plan,  and  such  other  works  as  are  herein 
described. 

The  channel,  from  the  lake  northward  to  about  the  southern  line  of  the  contem- 
plated enlargement  of  the  basin,  is  to  be  sunk  to  a  depth  ot  five  feet  below  the  top  of  the 
present  mitre  sill  of  the  entrance  lock.  From  the  latter  place  to  the  lock  the  depth  will 
giadaally  diminish  to  about  four  feet  below  the  top  of  the  lock  sill. 

The  side  lines  of  the  liasin,  together  with  those  laid  out  for  its  extension,  are  to  be 
maintained,  and  the  respective  range  lines  of  the  west  pier  outward  will  be  continued,  as 
well  as  that  of  the  outer  portion  of  the  pier  on  the  east  side. 

• 

The  southern  boundary  of  the  section  is  the  line  of  17  feet  of  water  in  the  Iftkes  at  a  . 
time  when  it  stands  12  feet  over  the  mitre  sill  of  the  present  lock ;  and  the  south  side  of 
Charlotte  Street,  near  the  lock,  may  be  considered  as  its  northern  end.  It  should,  how- 
erer,  be  clearly  understood  that  the  Department  of  Public  Works ,  reserves  to  itself  the 
nght  of  determining  at  any  time  on  or  before  the  first  day  of  November,  1876,  at 
^hat  point  or  place  in  the  basin  the  northem  boundary  shall  terminate. 
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This  conditioD,  it  should  be  borne  in  mind,  may  be  enforoed,  althoagh  the  oontraetor 
maj  have  done  work  to  the  north  of  the  line  before  a  decision  is  arrived  at,  without 
giving  cause  for  any  claim  for  compensation,  other  than  for  the  actual  quantity  of  ^ork 
done  at  the  respective  rates  stated  in  the  tender. 

Contractors  have  an  opportunity  of  trying  or  examining  for  themselves  the'naturt 
of  the  material  to  be  removed  from  the  bottom  of  the  channel  and  basin  ;  still  it  may  be 
stated  for  their  information  that,  in  both  casto,  it  embraces  two  kinds  of  work,  one  of 
which  can  be  executed  by  means  of  an  ordinary  dredging  machine  ;  but  the  other 
consists  of  a  hard  class  of  rock,  with  numerous  nodules  of  iiint  interspersed.  The  depth 
of  water  over  the  rock  alongside  of  the  west  pier  is  from  9^  to  10}  feet,  iucreasiiis 
toward  the  east  at  the  rate  of  about  one  in  fifty.  At  the  north-west  side  of  tJie  basin,  al 
about  the  level  of  the  rock  sill,  there  is  rock  with  a  dip  of  nearly  one  in  fifty  toward  the 
south-west. 

Attent^n  is  drawn  to  these  important  matters  at  this  time  so  that  cDntractors  may 
look  carefully  into  them,  and  with  a  knowledge  of  the  facts  be  enabled  to  determine  for 
themselves  the  value  of  the  work  to  be  done. 

For  a  width  of  400  feet  at  the  outer  end,  the  channel  is  to  be  made  of  the  depth 
above  stated  (5  feet  below  the  top  of  the  present  lock  sill),  thence  inward  the  width  will 
diminish  to  150  feet  at  the  narrowest  part,  or  adjoining  the  south  end  of  the  extension  of 
the  basin.  At  all  places  the  deepening  is  to  be  continued  up  to  within  15  feet  of  tht 
side  lines  of  the  respective  piers,  and  wherever  the  cuttings  exceed  a  depth  of  two  feet^ 
the  sides  must  be  taken  off  as  nearly  as  possible  to  an  uniform  slope  of  one  to  one,  or  to 
such  other  angle  that  the  top  line  of  the  cut  cannot  in  any  way  impede  the  passage  of 
vessels,  even  when  they  are  nearly  close  to  the  pier. 

When  the  work  of  deepening  the  channel  throagh  rock  is  in  progress,  the  material* 
after  it  has  been  loosened  by  blasting  or  otherwise,  must  be  removed  as  rapidly  aspoflsibfe, 
especially  if  any  part  of  the  rock  is  forced  up  higher  than  the  present  bottom. 

To  be  certain  of  this  course  being  strictly  carried  out,  no  more  material  is  to  b« 
loosened  by  blasting  on  any  one  day,  during  the  season  of  the  navigation,  than  the  oon- 
traetor has  the  means  of  removing  the  same  day,  to  a  depth  of  at  least  that  of  the  adjont- 
ing  portion  of  the  bottom.  Similar  precautions  must  be  adopted  where  the  cutting  in  tho 
basin  is  rock. 

All  dredging  operations,  whether  in  the  channel  or  basin,  must  be  conducted  in  sack 
a  manner  as  to  occupy  at  all  times  the  least  possible  width,  but  especially  when  thert 
are  many  vessels  entering  or  leaving  the  canal.  At  such  times  the  deepening  of  tht 
narrow  part  of  the  channel  is  not  to  be  proceeded  with,  and  at  other  places  arrangemenfii 
must  be  made  to  have  the  dumping  scows  on  the  opposite  side  of  the  dredging  maehinets 
that  on  which  the  vessels  are  to  pass. 

The  enlargement  of  the  basin  has  so  far  advanced  that  a  wall  along  the  east  side  of 

it  has  been  built ;  but  with  the  exception  of  one  crib,  a  line  of  pier  work  has  still  to  be 

formed  acrass  its  south  end,  to  connect  with  that  of  the  pl^sent  line.     To  the  north  of 

•  the  outer  angle  thus  formed,  the  old  pier,  for  a   distance  of  about  650  feet,  must  bt 

removed  down  to  the  depth  previously  stated. 

The  present  docking  or  pier  on  the  west  side,  from  the  ferry  recess  outward,  having 
settled  so  much  on  the  front  side  as  to  render  it  insecure,  about  700  fec^  of  it  must  ht 
removed,  and  at  the  same  time  a  seat  for  a  new  line  must  be  formed  at  a  depth  of  fally 
six  feet  below  the  lock  sill. 


A k. 


327 

The  removal  of  this  part  of  the  old  work  is  not,  however,  to  be  proceeded  with  until 
^er  the  contractor  has  furnished  and  delivered  in  the  vicinity  such  a  quanlitj  of  suitable 
timber  as  may  be  required  for  the  new  docking. 

The  material  excavated,  dredged  or  taken  out  for  the  deepening  of  the  entrance  to 
the  harbor,  or  for  the  enlargement  and  deepening  cf  the  basin,  or  the  removal  of  th« 
old  pier  work,  must  all  be  t-iken  out  into  the  lake  in  scows  and  dumped  as  close  to  the 
shore  as  possible  beyond  the  first  point,  about  one  mile  east  of  the  entrance  piers,  or  at 
saeh  other  places  beyond  the  line  of  six  fathoms  of  water  as  may  bo  directed. 

It  is  to  be  clearly  and  distinctly  understood  that  all  the  excavation  or  dredging 
done  towards  deepening  the  entrance  channel,  deepening  and  enlarging  the  basin  through 
rock  and  all  other  material,  also  the  removal  of  the  pier  work  on  the  east  and  west  sides 
of  the  channel,  will  be  measured,  computed  and  paid  for  in  the  **  solid."  For  this  purpose 
accurate  levels  and  soundings  will  be  taken  over  the  whole  area  to  be  deepened  in  the 
channel  and  basin,  before  the  works  are  commenced,  and  referred  to  a  fixed  and 
permanent  bench  mark.  Duplicate  copies  of  the  sections  made  from  these  sound- 
ings will  be  ])i*epared,  one  of  which  will  be  placed  on  record  in  the  office  of  the 
Department  of  Public  Works,  and  the  other  will  remain  in  the  office  of  the  Residenl 
Engineer.  From  these  documents,  after  it  has  been  fully  a&certuiued  that  the  difierenl 
places  have  been  excavated,  dredged  or  otherwise  sunk  to  the  respective  depths  con- 
templated, the  items  of  work  done  and  for  which  the  comtractor  is  entitled  to  be  jmid, 
will  be  computed. 

Extension  op  West  Pieb. 

The  west  pier  is  to  be  carried  400  feet  further  into  the  kike,  and  there  terminate  in 
a  square  60  x  60  feet,  iuside  of  which,  to  the  end  of  the  present  pier,  the  width  will  be  30 
ieej^  and  the  whole  will  be  formed  of  crib  work  up  to  about  the  surface  of  low  water. 

Crib  Work — to  be  of  the  full  width  above  stated  and  in  lengths  of  at  least  30  feet. 

The  sides  and  ends  to  be  of  timbers  not  less  than  1  ]  inches  square, 
straight,  sound  and  full  on  the  edges,  carried  up  vertically  to  within  two  feet  of  the  water 
surface,,  where  a  batter  of  one  in  twelve  is  to  be  commenced  on  both  the  front  and  rear 
sides. 

Framing. — ^The  outer  timbers  of  the  cribs  are  to  be  framed  so  as  to  leave  a  space  of 
2  inches  between  the  different  courses,  and  at  the  angles  they  are  to  be 
tx>nnected  by  double-bevelled  dovetails  arranged  so  that  every  end  timber  shall  be  dove- 
tailed into  two  side  timbers,  and  the  side  timbers  be  similarly  placed  between  those  form- 
ing the  ends. 

At  each  comer  in  every  course  a  rag-bolt  12  inches  long  and  five-eightbe  (|)  of  an 
inch  diameter  is^o  be  driven  through  the  dovetail. 

Cross  Ties — to  be  at  least  10  inches  thick,  of  sufficient  size  to  square  10  x  11  inches 
at  both  ends,  and  of  the  full  length  ot  the  outside  width  of  the  difiTerent' 
cribs.     They  are  to  be  placed  not  more  than  10  feet  apart,  and  so  arranged  that  the  ties 
resting  on  the  different  rounds  of  timber  shall  be  mid-way  between  those  of  the  oourses 
immediately  below  and  above. 

Their  ends  are  to  be  dovetailed  3^  inches  into  the  timbers  under  and  over  them,  the 
dovetail  io  splay  1  ^  inches  on  both  sides  so  as  to  stand  8  inches  at  the  neck  and  1 1  inches 
at  the  outer  end. 
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Under  the  lead  of  each  tie  at  the  joint  between  the  courses  immediatelj  below  it  m. 
block  1x11x11  inches  is  to  be  inserted   to  give  an  uniform  bearing,  and  a  iag>bolt  2^ 
feet  long,  seven-eighths  (f )  of  an  inch  diameter,  is  to  be  driven  through  (he  head  of  etch,- 
tie,  passing  down  through  the  course  on  which  it  rests,  the  block  and  course  under  it  and 
four  inches  into  the  head  of  the  next  cross  tie. 

Longitudinal  Ties. — In  all  the  cribs,  longitudinal  ties  10  inches  thick  are  to  be 

framed  into  and  dovetailed  between  the  alternate  tiers  of  end 
timbers,  have  blocks  under  them  and  be  secui*ed  by  bolts  of  similar  dimensions  and  in 
like  manner  as  desci-ibed  for  the  transverse  ties  into  which  thej  are  to  be  notched  and 
fastened  at  the  ciossings  bj  means  of  white  oak  treenails  2  inches  di-imeterand  16  inches 
long. 

In  the  cribs  forming  the  terminations  of  the  pier  there  must  be  longitudinal  ties  ia 
every  course  placed  alternately  10  feet  and  20  feet  from  the  face  side. 

The  cribs  are  to  be  further  secured  by  vertical  ranges  of  binders  placed  inside  and' 
extending  from  the  lowest  side  timber  up  to  the  water  line.  There  are  to  be  three  ranges 
on  a  side,  that  is  to  say :  One  at  or  near  each  angb  and  another  in  the  centre,  making  in* 
all  six  vertical  ranges  in  a  crio.  The  planks  are  to  be  4  inches  thick  and  10  inches  in 
width,  fastened  from  the  inside  with  10-inch  spikes  five-eighths  (f )  of  an  inch  diameter, 
two  di-iven  through  each  plank  into  each  of  the  lowest  side  pieces  and  one  at  every  cross- 
ing of  a  side  timber  from  the  floor  upwards.  They  may  be  put  on  in  lengths  of  from  8  to 
10  feet  or  more,  but  they  must  be  so  ari*anged  that  the  upper  lengths  in  all  cases  shall 
reach  down  at  least  two  feet  lower  than  the  top  of  the  plank  of  the  same  range  below. 

Ballast  Floors — to  consist  of  flattened  timbers  10  inches  in  thickness  and  of  the- 

full  length  of  the  width  of  the  respective  cribs.  They  are  to  bs- 
laid  transversely  from  five  to  six  inches  apart  and  rest  on  either  the  first  or  second  course 
of  side  timbers,  as  may  be  director],  and  to  which  every  alternate  piece  is  to  be  fastened 
at  each  end  by  a  bolt  three-fourths  (f)  of  an  inch  diameter  and  18  inches  long.  There 
are  to  be  two  longitudinal  timbers  dovetailed  into  and  secured  to  the  end  pieces  at  the 
proper  height  to  form  bearings  for  the  floor. 

The  cribs,  from  the  bottom  upwards  to  low- water  line,  may  be  formed  either  of  pine, 
ceder,  ash,  tamarack  or  elm  timber;  but  whatever  kind  is  used  ic  must  be  straight  and  <^ 
good  quality,  free  from  shakes,  sapwood,  unsound  knots  or  other  defects. 

Before  a  crib  is  put  together  the  contractor  must  take  correct,  close  soundings  over 
the  place  it  is  to  occupy  when  sunk ;  and  where  such  inequalities  occur  as  cannot  be 
removed,  the  bottom  of  the  crib  must  be  adapted  to  them,  so  that  when  placed  in  its  berth 
the  sides  and  ends  shall  be  plumb  and  the  whole  form  a  line  corresponding  to  that 
marked  out  by  the  officer  in  charge. 

Immediately  after  a  crib  has  been  moored  in  the  right  position,  the  contractor,  if  so 
directed,  must  lay  a  platform  of  p'ank  over  it  of  sufficient  size  and  strength  to  cany 
enough  stone  to  sink  it;  and  when  thus  sunk  and  ascertained  to  be  on  the  proper  line  and 
place,  the  crib  is  to  be  filled  with  an  approved  class  of  moderate -sized  stone,  closely 
packed. 

The  square  head  at  the  outer  end  may,  up  to  low  water,  consist  of  four  cribs,  each 
30  X  30  feet. 

When  the  whole  of  the  cribs  shall  have  been  sunk,  well  filled  with  stone  and  settled 
IB  their  respective  berths,  the  sides  must  be  brought  to  an  uniform  height  at  low-water 
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linei  either  by  cutting  down  and  removing  the  top  titnbera  or  using   suitable  levelling: 
pieceSy  as  may  be  required. 

The  Supsbstbocturb — is  then  to  be  commenced  and  canied  u|>  with  a  batter  of 

one  in  twelve  to  the  height  of  other  parts  of  the  pier  or  to 
BBch  other  height  as  directed.  The  face  timbers  to  be  of  pine  1 2  inches  square,  generally 
not  leas  than  40  feet  long,  or  of  such  other  lengths  as  will  break  joint  profierly  over  and 
apOQ  the  different  cribs.  They  are  to  be  scarfed  at  the  ends  where  they  connect,  the 
wuf  to  be  square  at  heel  and  toe  and  have  a  lap  of  18  inches  with  a  block  underneath,, 
and  be  secured  with  a  bolt  18  inches  long  and  three  quarters  (|)  of  an  inch  diameter.  The 
timber  must  be  counterhewn,  if  required,  and  laid  so  as  to  leave  a  space  of  l^  inches- 
betweenthe  courses. 

Transverse  Ties, — of  flatted  pine  timber  of  a  size  to  square  10  x  11  inches  at  both 

ends  and  of  a  sufficient  length  to  extend  across  the  pier,  are  to  be 
placed  not  more  than  10  ieet  apart  in  every  course  of  tl  e  suiierstructure.  They  are  to  be 
dovetaiied  and  let  into  the  side  pieces  over  and  under  them,  have  a  block  ofl^x  12x  12 
inches  inserted  between  the  two  courses  under  the  head  of  each,  and  be  secured  by 
means  of  rag-bolts  seven-eighths  (^)  of  an  inch  diameter,  in  a  similar  manner  to  those 
for  the  cribs. 


LoHOiTDDiNAL  TIMBERS — of  flatted  pino  are  to  be  carried  np  between  the  alternate 

courses,  of  like  dimensions,  be  framed,  notched  into  oros^ 
ties  and  secured  generally  as  thooe  described  for  the  cribs. 

BiVDiNO  Pieces — of  4x10  inches  pine  plank  are  to  be  placed  vertically  inside  for 

the  entire  height  and  fastened  with  spikes  five-eighths  (|)  of  an 
indi  diameter  and  10  inches  long,  one  at  every  crossing  of  a  face  timber.  They  are  to  be 
DOT  more  than  14  feet  apart  and  are  in  every  case  to  form  continuations  of  the  respective 
noges  underneath. 

Strinqers. — ^To  form  bearings  for  the  top  covering,  five  stringers,  each  7  x  10  inches 
of  pine,  are  to  be  laid  the  whole  length  of  the  extension,  secured  to  the 
cvon  ties  and  placed  at  a  like  height  as  thQ  side  timbers. 

The  whole  interior  of  the  superstructure  must  be  filled  with  a  good  class  of  stone,. 
carried  up  as  the  timber  work  proceeds,  and  care  taken  to  pack  them  well  around  and 
between  the  ties,  as  well  as  to  have  the  top  part  properly  levelled. 

Top  Coybring — to  be  of  a  good  quality  of  3-inch  pine  plank  of  sufficient  length  to 

pass  over  the  side  timbers  and  meet  on  the  centre  stringer.  They 
are  to  be  laid  crosswise,  one  inch  apart,  and  be  fastened  at  the  ends  and  at  every  crossing 
of  a  stringer  with  6-inch  pressed  spikes.  The  covering  is  to  be  further  secured  by  cham- 
fered oap-pieces  of  white  oak  or  rock  elm  10  x  6  inches — one  range  along  each  side  and 
another  in  the  centre  over  the  joinings  of  the  plank.  The  cap-pieces  are  to  be  fastened 
vith  rag-bolts  three-fourths  (f )  uf  an  inch  in  diameter  and  18  inches  long. 

If  directed,  waling  pieces  12  x  10  inches,  of  white  oak  or  rock  elm,  chamfered  on  the 
«lg86,  are  to  be  placed  along  the  channel  side  of  the  pier  within  5  feet  of  the  top,  or  at 
laoh  other  height  as  may  be  subsequently  decided.  They  are  lo  be  fastened  with  rag-bolts 
one  and  one-eighth  inch  in  diameter  and  20  inches  long,  made  with  good  up»et  heads  and 
driven  8  feet  ai>art,  or  such  other  distance  as  may  be  required. 

The  head  or  ou*:er  portion  of  the  pier  for  a  space  of  a1)Out  30  feet  square  in  the  centre 
of  the  rear  part  of  the  west  side  is  to  be  carried  up  6  feet  higher  than  the  adjoining  super- 
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^trnctiire  and  be  built  and  secured  in  like  manner  as  described  for  the  other  portionfl  of 
the  work,  except  that  there  are  to  be  inside  binders  on  the  end  from  the  bottom  upwards  ai 
'iveli  as  on  the  sides,  and  the  inner  end  of  the  raised  fmrt  is  to  Ije  q^pped  off  or  otherwise 
made  to  form  an  easy  means  of  access,  and  the  top  covering  is  to  be  6  inches  thick. 

Mooring  Fostb— of  white  oak  or  rock  elm,  10  feet  long  and  16  inches  diameter,  are 

to  be  placed^  in  the  pier  from  40  to  50  feet  apart,  or  at  such  other 
distances  as  may  be  subsequently  determined.  They  must  be  properly  dressed,  covered 
-on  top  with  a  cast  iron  cap-piece,  notched  ac  bottom  to  receive  cross  pieces  5  feet  long,  bi 
fastened  to  the  cross  ties  with  screw-bolts  of  l^inch  round  iron,  and  be  otherwise  secured 
as  dliected,  placed  so  as  to  stand  18  inches  over  the  top  covering  and  have  the  ballist 
around  them  well  packed. 

The  sides  of  all  the  superstructure  must  be  hewn  down  neatly  and  everything  doM 
that  is  necessary  (although  not  herein  particularly  mentioned)  to  plaoe  the  whole  ia 
finished  and  satisfactory  condition. 

On  the  east  side  of  the  entrance  channel  four  detached  blocks  of  pier  work,  each  120 
feet  long  and  3-)  feet  wide,  will  be  built  about  equal  distances  apai  t  between  the  outer  end 
of  the  east  pier  and  the  west  end  of  the  reef,  on  which  a  large  buoy  ib  moored.  The  cribi 
^f  which  tbey  are  formed  must  be  of  timber  of  like  dimensions,  framed,  put  together, 
secured  with  rag-bolts  and  vertical  binders  connecting  the  lower  course  of  timber  with 
those  above,  have  their  bottonin  adapted  to  the  positions  they  are  to  occupy,  and  be  in  every 
res})eot  of  a  similar  class  of  workmanship  and  material,  arranged,  sunk  and  filled  with  etoni 
balftist  as  described  for  those  in  the  extension  of  the  west  f*ier.  The  superstructure  over 
them  to  be  of  pine  timber,  arranged,  framed,  fastened  with  bolts  and  binders  connecting 
the  upper  and  lower  timbers,  be  hlled  with  ballast  and  planked  on  top  as  previousl/ 
deccribed  for  the  west  pier. 

In  each  of  the  four  blocks  three  white  oak  mooring  posts  are  to  be  placed  and 
.aecnred  in  like  manner  as  above  stated. 

The  pier  work  or  docking  at  the  south  end  of  the  new  portion  of  the  basin  is  to  be 
20  feet  in  width,  for  which  a  seat  one  foot  below  the  general  bottom  must  be  excavated 
and  prepared ;  to  enable  this  to  be  done,  a  slope  of  one  horizontal  to  one  vertical  will  be 
allowed  on  the  south  end  of  the  cut.  The  outer  or  face  timbers  of  both  the  eiib  work 
and  superstructure  of  this  portion  of  the  work  must  be  framed  and  laid  so  that  the  hori- 
zontal joints  between  the  different  courses  of  timber  shall  at  no  plaoe  exceed  one  half  (i) 
an  inch  ;  but  in  all  other  respects  they  are  to  be  framed,  put  together  and  secured  wUI 
bolts  and  binders  connecting  the  lowest  with  the  upper  timbers,  and  be  sunk  and  filled 
with  ballast  as  previously  described  for  the  extension  of  the  west  pier,  except  that  there 
lire  to  be  no  longitudinal  ties  in  them.  At  the  outer  end  where  the  new  and  ok!  pien 
connect,  the  angle  is  to  be  oblique,  as  indicated  on  plan. 

Docking  on  West  Side. — ^The  present  insojure  portion  of  the  old  docking  on  the 

west  side  is  not  to  be  removed  any  faster  than  the  eon- 
traetor  is  pre[)ared  to  replace  it  with  the  crib  work  of  the  new  line  ;  but  when  onoe  com- 
menced, this  part  of  the  work  must  be  urged  forward  as  expeditiously  as  possible. 

Prom  the  ferry  recess  outward  for  a  distance  of  630  feet  the  new  crib  work  will  be 
18  feet  in  width  at  bottom,  thence  for  the  distance  required  it  will  be  30  feet  wide  at 
bottom. 

To  enable  the  seat  for  this  stretch  of  the  work  to  be  sunk  to  the  required  deptk  of 
1  fbot  below  bottom  or  6  feet  below  the  lock  sill,  and  the  bottom  proj)erly  levelled  for  the 
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ciibs,  a  filope  of  one  to  one  will  be  allowed  on  the  rear  side,  bat  with  the  full  and  distinct 
understandiDg  that,  after  the  cribs  are  in  place  and  the  pier  carried  to  its  intended  height, 
the  contractor  shall  fill  and  level  up  the  space  in  rear,  with  the  small  pieces  of  the  rock 
excavated  from  the  channel  or  basin,  or  in  such  other  way  as  may  be  directed,  at  his  own 
cost  and  expense,  without  any  claim  for  compensation  other  than  that  allowed  for  the 
rear  slope  above  mentioned. 

The  docking  to  be  of  the  width  stated,  formed  of  crib  work  in  lengths  of  30  feet  or 
more,  up  to  low- water  line,  over  which  the  superstructure  will  be  continuous. 

The  face  timbers  of  the  cribs  must  be  12  inches  square,  but  the  end  and  roar  timbers 
-nuiy  be  1 1  inches  square.  Ties  to  be  of  a  size  to  square  10x10  inches,  and  the  floor 
tioibeTB  ai'e  to  be  at  least  9  inches  thick. 

The  outer  or  face  timbers  of  the  cribs  must  be  framed  and  laid  so  that  the  horizontal 
JGints  between  the  different  courses  shall  be  close  fur  at  least  two-thirds  of  tlieir  length, 
and  nowhere  exceed  one-half  (.^)  of  an  inch.  In  all  other  respects  they  are  to  be  framed, 
dovetailed,  and  secured  by  means  of  bolts  and  binding  pieces  connecting  the  lowest  with 
the  upper  timbers,  have  blocks  under  the  back  ends  of  the  ties,  ieind  be  of  a  similar  class  of 
work  as  described  for  the  extension  of  the  west  pier,  except  that  the  blocks  under  the 
ties  will  be  only  one  Lich  thick,  and  that  no  longitudinal  stringers  will  be  used. 

The  bottoms  of  the  cribs  are  to  be  adapted  to  the  respective  places  they  are  to  occupy 
when  in  position,  and  when  sinking  them  a  loaded  platform  on  the  top  is  to  be  used  so 
that  they  can  be  arranged  con^ectly  on  the  line  and  at  the  place  required.  They  are  then 
to  be  filled  with  an  approved  class  of  stone,  care  being  taken  wherever  practicable  to  pack 
the  ballast  close  around  and  between  the  ties. 

After  the  tops  of  the  cribs  have  been  brought  to  an  uniform  height  at  low*  water  line, 
■the  superstructure  is  then  to  be  commenced  and  carried  up  with  sides  and  ties  of  pine 
timber,  framed,  dovetailed,  fastened  with  bolts,  have  blocks  under  the  heads  of  the  ties 
and  be  secured  with  binding  pieces,  be  planked  on  top  and  have  cap  and  wale  pieces,  etc., 
as  described  for  the  upper  part  of  the  extension  of  the  west  pier,  except  that  there  will 
be  no  longitudinal  stringers  other  than  those  required  to  form  bearings  for  the  top  covering. 

The  contractor  is  not,  however,  to  provide  either  stringers  or  plank  for  the  covering 
of  the  north  half  of  the  docking  until  officially  notified  to  that  effect,  as  on  that  part  of 
it  a  layer  of  gravel  from  6  to  8  inches  deep  may  be  substituted  for  plank. 

The  superstructure  of  the  east  pier,  from  the  new  part  of  the  basin  outward  (520  x  20 
feet,)  and  a  large  portion,-  if  not  all  of  the  west  pier  (30  feet  wide,)  must  be  taken  down 
to  water  line  and  i-ebuilt  to  about  the  same  heis^ht  as  at  present,  19  feet  over  the  mitre 
sill  of  the  lock. 

In  both  oases  the  old  materials  are  to  be  removed  down  to  low- water  line,  or  lower 
'vhere  the  timbers  are  unsound,  and  must  be  taken  to  such  places  as  may  be  directed,  and 
the  stone  placed  in  such  positions  as  will  admit  of  their  being  used  advantageously  in  the 
^ew  |»ortions  of  the  works.  All  iron  bolts  found  in  the  old  works  must  be  carefully 
preserved,  stjuightened  and  otherwise  prepared  for  use  in  the  new  superstruc^ui^.  The 
<X)st  of  removal,  sti*aightening  and  subsequently  driving  them  in  the  new  work  must 
^11  b?  ombraoed  in  the  bulk  sum  tendered  for  the  removal  and  replacing  of  old  materials 
per  hundred  lineal  feet  of  the  respective  piei's. 

All  the  side  timbers,  ties  and  stringers  of  the  new  superstructure  to  be  of  pine 
timber,  of  sound  and  approved  quality,  framed,  put  together  and  secured  as  hereia 
described. 
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When  a  sufficient  stretcli  of  the  old  work  shall  havo  been  taken  up,  the  sidea 
of  the  cribe  must  be  brought  to  an  uniform  height  at  low- water  mark,  either  by 
•utting  down  and  removing  the  top  timbers,  or  obiiig  suitable  levelling  pieces  as  maj  be 
required. 

The  side  timbers  are  to  be  12  inches  square,  generally  not  less  than  40  feet  long,  or 
of  sach  other  lengths  as  will  break  over  and  upon  the  dificrent  cribs.  No  two  joints  in 
adjoining  courses  are  to  be  nearer  each  other  than  10  feet,^and  no  two  vertical  joints  in 
the  alternate  courses  are  to  be  nearer  each  other  than  5  feet. 

The  whole  of  the  work  connected  with  rebuilding  the  superstructure  of  the 
respectivo  piers  is  to  be  framed,  the  timber  laid,  the  ties  dovetailed,  fastened  with  bolts 
and  treenaib,  and  be  further  secured  with  binding  pieces  of  4  x  10  inches  pine  plank, 
placed  vertically  inside,  not  more  than  1 4  feet  apart,  and  ex.tending  from  at  least  one 
foot  below  water  line  to  the  upper  side  of  the  top  timber,  and  have  every  part  of  the 
work  executed  and  finished  as  provided  for  and  described  in  a  preceding  pai-t  of  this 
specification  for  the  suparstructure  of  the  extension  to  the  west  pier,  except  that  there 
will  be  no  longitudinal  stringers  in  the  east  pier  other  than  those  required  to  form  bear- 
ings for  the  plank. 

Stoste  Filling. — The  whole  interior  of  the  new  superstructure  must  be  filled  with 

stone  as  the  timber  work  proceeds,  and  care  taken  to  pack  them 
woll  around  and  between  ties,  as  well  as  to  have  the  top  properly  levelled.  The  stones 
at  present  in  the  pier  to  be  used  first,  all  the  expenses  connected  with  the  removal  of 
which  out  of  the  old  work  and  placing  them  in  the  new  must  be  embraced  in  the  balk 
sum  stated  in  the  tender.  It  other  stones  are  required  for  filling  or  levoUiur,  they  must 
be  provided  by  the  contractor,  and  will  be  paid  for  at  the  rate  mentioned  for  those  in 
other  parts  of  the  work. 

BSACOK. 

To  mark  out  the  south-east  fdde  of  the  entrance  channel,  a  beacon,  constructed  of 
timber  work,  ballasted  with  stone,  is  to  be  placed  in  about  15  feet  of  water,  near  the  south- 
east end  of  the  reef,  on  which  a  buoy  is  at  present  moored.  It  is  to  be  octagonal  in 
plan,  measuring  50  feet  on  the  diagonals  at  the  bottom,  earned  up  with  a  batter  of  one 
in  twelve  on  all  the  outer  sides  to  a  height  of  20  feet  over  tlie  water  surface,  where  an 
ofiset  is  to  be  made.  In  the  middle  a  frame  structure  is  to  be  erected,  of  a  similar  form 
to  the  base,  and  over  this  there  is  to  be  a  light  iron  ball,  supported  on  a  pole,  placed  in 
the  centre  for  that  purpose. 

The  whole  to  be  framed,  put  together  and  secured  in  the  manner  herein  described 
and  repiesented  on  the  general  plan. 

F&AMINO. — ^The  face  timbers  of  the  beacon,  from  the  bottom  up  to  20  feet  over  the 
water,  are  to  be  1 2  inches  square,  of  the  full  length  of  the  sides  of  the 
octagon  and  necessary  connections.  They  are  to  be  framed  so  as  to  leave  a  vertical  space 
of  2  inches  between  the  different  courses,  and  at  the  angles  the  respective  side  pieces  are 
to  be  connected  by  double-bevelled  dovetails,  arranged  throughout  so  that  both  ends  of 
every  timber  shall  be  dovetailed  into  and  between  two  other  timbers  on  the  adjoining 
sides.  At  each  comer  of  the  octagon,  in  every  course,  a  rag-bolt  12  inches  long  and  five- 
eighths  (I)  of  an  inch  diameter  is  to  be  driven  through  the  dovetail. 

G&oss  Ties — to  be  at  least  10  inches  thick,  of  a  sufficient  size  to  square  lOx  12 

inches  at  both  ends — four  of  which  in  every  alternate  course  of  side 
timbers  must  be  of  sufficient  length  to  reach  entirely  across  the  structure — the  others  to 
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be  of  the  lengths  indicated  on  the  plan,  and  so  arranged  that  there  shall  be  one  tie  and, 
alternately,  two  ties  in  a  course  on  each  side  of  the  octagon.  The  ties  are  in  all  cases  to 
be  at  right  angles  to  the  outer  face  or  sides  in  which  they  are  placed,  and  under  the  head 
of  each,  at  the  joint  between  the  courses  immediately  bilow  it,  a  block  2  x  12  x  1:2  inches 
is  to  be  insei-ted  to  give  an  uniform  bearing ;  and  a  rag-bo^t  2^  feet  long,  and  seven- 
eighths  (|)  of  an  inch  diameter  is  to  be  driven  through  the  head  of  each  ^ie,  passing 
down  through  the  course  on  which  it  rests,  the  block  and  course  under  it  and  4  inches 
mto  the  head  of  the  next  cross  tie.  Tho  inner  ends  of  the  short  ties  are  to  be  notched  on 
and  into  those  that  pas<i  entirely  through  the  structure,  and  be  fastened  at  the  crossings 
with  three-quarter  (|)-inch  bolts  14  inches  long,  blocks  being  placed  under  the  crossings 
of  all  the  thorough  ties,  and  at  such  other  places  as  may  be  required. 

The  beacon  is  to  be  further  secured  by  vertical  ranges  of  plank  placed  inside  and 
extending  from  the  bottom  up  to  10  feet  over  the  water  surface.  There  are  to  be  two 
nmges  on  each  side  of  the  octagon,  placed  so  that  they  shall  be  about  equal  distances 
apart  all  round  the  structure.  The  planks  aro  to  be  4  inches  thick  and  10  inches  in 
width,  fastened  with  10-inch  spikes  tive-eighths  (|)  of  an  inch  diameter ;  two  driven 
into  each  of  the  lowest  side  pieces  and  one  at  every  crossing  of  a  side  timber  from  the 
lowest  timber  upward. 

Ballast  Floor — ^to  consist  of  flatted  timbers  10  inches  in  thickness,  laid  from  5  to 

6  inches  apart  on  four  transverse  bearers  and  resting  on  a  projec- 
tion formed  by  the  second  course  of  side  timbers,  which  must  be  18  inches  in  width  for 
that  purpose. 

The  sides  and  ties  are  to  be  of  an  approved  description  of  rock  elm  timber,  of  the 
dimensions  before  stated. 

If  the  site  is  found  to  be  of  an  irregular  height,  the  inequalities  must  either  be 
removed  or  the  bottom  of  the  structure  adapted  to  them,  and  such  precautions  adopted  as 
will  ensure  an  uniform  bearing  and  a  like  batter  on  all  sides. 

The  stone,  ballasting  must  be  kept  up  with  the  wood-woilc,  and  care  taken  that  the 
▼bole  interior  shall  be  fully  and  properly  filled  with  a  good  class  of  stone  of  such  a  size 
as  can  be  easily  handled. 

At  the  height  of  20  feet  over  the  water  surface,  the  top  is  to  be  covered  with  3-inch 
pine  plank  laid  with  an  inclination  outwards,  and  fastened  with  7-inch  pressed  spikes  to 
proper  bearers  secured  to  the  sides  and  ties. 

From  4  feet  below  the  water  surface  to  20  feet  over  it,  the  whole  of  the  beacon  is  to 
be  sheeted  with  white  oak  or  rock  elm  plank,  five  inches  thick,  and  of  the  full  length  (23 
feet)  above  stated,  well  jointed,  the  lower  ends  chamfered,  and  the  whole  fastened  in  tho 
manner  dii*ected  with  ragged  spikes  three-fourths  (f )  of  an  inch  in  diameter  and  12  inches 
long. 

The  angles  are  to  be  secured  with  straps  of  wrought  iron,  3  inches  wide  and  three 
eighths  (|)  of  an  inch  thick,  put  on  over  the  sheeting  and  extending  C  feet  along  each  side, 
fastened  with  five  rag-bolts  on  a  side,  one  within  8  inches  of  the  angle,  one  3  inches  from 
the  end,  and  the  other  three  at  equal  distances  apart.  They  are  to  be  put  on  about 
14  inches  from  centra  to  centre,  up  to  12  feet  over  the  water  suiface,  thence  they  are  to 
be  25  inches  apart,  care  bbing  taken  in  all  cases  to  place  them  as  far  above  or  below  tha 
horizontal  openings  in  the  sides  as  will  ensure  a  good  hold  for  the  fastening  bolts. 

The  straps  are  to  be  punched  and  the  holes  countersunk.  Bolts  to  be  12  inches  long, 
three-fourths  (J)  of  an  inch  diameter,  ragged  at  the  ends,  and  the  necks  made  to  fill  the 
holes  in  the  straps,  and  have  good  upset  heads. 
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The  apper  part  of  the  structure  is  also  to  be  ootagonal,  made  of  framework  consistiiig 
of  eigfat  angle  posts  of  pine,  placed  so  as  to  have  a  batter  of  one  in  12  on  all  hides,  and- 
oonnected  by  four  ranges  of  honzontal  binders,  mortised  and  tenonned  into  tbem,  and  weli 
pinned.  Cross  pieces  are  to  be  notched,  framed  into  and  fastened  between  every  tier  of 
binders,  and  the  whole  is  to  be  further  secured  bj  four  wroutiht  iron  screw-bolts  1^  inches 
diameter  nt  each  of  the  four  ranges  of  binders.  The  posts  are  to  pa.ss  down  7  feet  below 
the  top  of  the  offset,  be  secured  to  the  cross  ties  with  screw-bolts  of  IJ^-inch  iron,  and 
have  the  stones  around  the  foot  of  them  well  packed. 

Sheeting — for  the  outside  to  be  of  2-inch  pine  plank,  dre^ned,  grooved  and  tongaed, 

and  put  on  verticsilly,  in  widths  not  exceeding  6  inches,  and  fastened  to 

the  bindera  with  6-inch  pressed  spikes.     Pieces  of  the  same  thickness  and  6  inches  in 

width  are  to  be  fastened  at  the  angles  to  which  the  sheeting  planks  are  to  abut.     The  top 

is  also  to  be  covered  with  2-inch  plank,  laid  so  as  to  have  an  inclination  outwards. 

The  centre  pole  to  stand  7  feet  over  the  top  of  the  framework,  and  pass  down  14 
feet  into  the  interior,  and  be  well  fastened  to  the  different  tiers  of  cross  pieces. 

Ball — for    top  to  be  3  feet  diameter,  formed  of  strips  of   wrought  iron  three' 

sixteenths  (^)  of  an  inch  thick  and  1^  inch  wide,  bent  to  a  circular  form, 

placed  vertically  1^  inch  apart,  and  riveted  to  suitable  interior  pieces.     In  the  bottom 

part  an  opening  8  inches  diameter  is  to  be  formed,  and  provision  made  for  proper  means 

of  fastening  it  to  the  pole,  both  at  top  and  bottom. 

Paiittino. — ^The  upper  framework  portion  of  the  beacon  is  to  be  painted  three  coats ; 
one  side  of  the  octagon  to  be  white,  and  the  next  red,  alternately.    The 
ball  to  be  painted  a  red  color. 

The  different  works  herein  described  or  enumerated  are  to  >)e  proceeded  with  at  the 
time  and  in  the  order  requu*ed  by  the  Department  of  Public  Works,  all  of  which  mast 
be  executed  agreeably  to  the  plan  contemplated  in  this  specification  and  the  directions  of 
the  officer  in  immediate  charge,  although  all  that  may  be  required  to  complete  the  design 
may  not  have  been  particufaily  desciibed. 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
delivery  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  carrying 
on  the  operations  of  deepening  the  channel,  or  enlarging  and  deepening  the  basin,  con- 
structing new  stretches  of  pier,  rebuilding  superstructures  of  other  parts,  or  the  disposal 
of  the  excavated  or  dredged  material,  the  contractor  must  be  governed  by  the  canal 
regulations  and  the  interpretation  put  upon  them  by  the  officer  entrusted  with  that 
duty  ;  he  must  further  use  every  precaution  to  guard  against  interrupting,  impeding  or 
in  any  interfering  with  the  navigation,  as  he  will  be  held  strictly  and  legally  liable  for* 
all  damage,  loss  or  detention  that  any  vessel,  when  passing  through  the  canal,  may 
sustain  from  any  of  his  acts,  whether  such  result  from  a  desire  to  pi*osecute  the  works, 
inattention  or  any  other  cause. 

(contractors  will  see  from  the  printed  form  of  tender  that  they  are  expected  to  state 
a  rate  at  which  they  are  willing  to  undertake  the  removal  of  the  rock  measured  in  the 
solid,  and  another  rate  if  the  stone  after  removal  bo  measured  in  closely-pscked  piles.  It 
is,  however,  to  be  clearly  understood  that  the  Department  of  Public  Works  reserves  the 
right  of  accepting  either  of  these  offers  as  a  whole,  or  of  accepting  the  offer  for  rock 
excavation  in  the  solid  for  one  or  more  parts  of  the  work,  and  that  for  the  measure- 
ment of  the  stone  in  piles  for  other  parts.  To  enable  the  rock  to  be  measured  after  it 
has  been  excavated,  the  contractor  must  remove  it  to  some  simtable  place,  and  there  have 
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it  piled  closelj  in  aome  regular  shape,  to  the  full  satisfaction  of  the  officer  in  immediate 
diaige. 

Hie  contractor  must  provide,  at  his  own  cost  and  expense,  all  the  service  ground  that 
Hiay  he  required  for  temporarj  roads,  or  for  the  placing  or  preparing  materials  beyond 
the  limits  of  the  canal  lands  in  that  vicinity.  He  muse  also  provide  and  deliver,  at  his 
own  cost,  all  necessary  materials,  and  furnish  all  plant,  tools,  vessels,  machinery,  pquip- 
meat,  labor  and  everything  necessary  for  the  satisfactory  execution  and  completion  of 
the  difierent  works  contemplated  in  this  specification. 

All  the  materials  used  in  tho  works  must  be  of  the  best  class  of  their  respective- 
kinds,  and  the  prices  tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of 
their  purchase,  delivery,  workmanship  and  every  contingency  connected  with  the  due- 
proeccatiou  of  the  different  works  as  herein  desciibed  and  the  instructions  that  ma^ 
from  time  to  time  be  given  by  the  engineer  or  authorized  officer. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms— except  there  are  attached  the  actual  signature,  tli^ 
natore  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  due  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real 
estate,  or  by  a  deposit  of  money,  public  or  municipal  securities,  or  bank  stocks,  to  an 
amount  of  Jive  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  onli^  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and 
solvent  persons,  reddents  of  the  Dominion,  willing  to  becomo  sureties  for  the  carrying 
out  of  these  conditions  as  well  as  the  due  performance  of  the  works  embraced  in  the 
wntract. 

The  works  are  to  be  commenced  immediately  afler  the  person  or  persons  whose 
I' Tender"  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with 
in  fluoh  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of 
the  works  embraced  in  the  contract  can  be  fuUy  completed  on  or  before  the  first  day  of 
June,  1878. 

JOHN  PAGE, 

Chief  Engineer  c/  PvMic  Worke* 
Ottawa,  li5th  June,  1875. 


APPENDIX  No.  26. 


Wetland,  JVbvember  26thy  /879. 
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As  directed  by  your  telegram  of  the  8th  lost.,  I  have  the  honor  to  report  upon  th« 
progress  made  siuce  December  7th,  1876,  in  the  works  of  the  enlargement  on  tbt 
Sonthern  Division  of  the  Weiland  Canal. 

Sections  Nos.  21  and  22. 

These  sections,  known  as  the  "  Deep  Cut,"  and  covering  a  distance  of  nearly  two 
miles,  were  let  as  one  contract. 

The  work  has  been  satisfactorily  completed,  the  canal  having  a  bottom  width  of  one 
hnndred  feet  at  the  depth  of  thi'ee  feet  below  the  miti*e  sill  of  the  lock  at  Port  Colliome, 
with  side  slopes  of  2  to  1  from  the  bottom  to  the  level  of  the  towing  path,  and  above  tih» 
towing  path  the  slopes  are  2|  to  1. 

Since  the  completion  of  this  contract,  some  trifling  settlements  have  been  noticed  at 
places  in  the  towing  path,  but  not  of  a  nature  to  cause  any  uneasiness. 

The  contract  was  exclusively  earth  excavation,  683,397  cubic  yards  having  been 
removed  by  dredges,  and  657,641  cubic  yard<i  by  a  steam  dhovel  and  by  scrapers,  making 
a.  total  of  1, 341,0.58  cubic  yards  of  excavation  under  this  contract,  in  addition  to  the 
416,514  cubic  yards  of  excavation  removed  from  the  east  bank  of  the  Deep  Cut^  under 
R..  Mitchell  <&  Co.'s  contract. 

During  the  last  three  years,  the  side  slopes  have  been  much  cut  up  by  rain,  and  tht 
desirability  of  sodding  or  seeding  them  becomes  more  and  more  apparent 

Section  No.  23. 

This  section,  which  is  6,280  feet  in  length,  is  now  nearly  completed,  little  remaining 
to  be  done  with  the  exception  of  the  walls  and  fender  works  of  the  old  guard  lock,  which 
serve  as  abutments  for  the  present  swing  bridge,  and  the  adjoining  clay  bank  which 
supports  the  fenders. 

The  appliances  for  raising  the  gates  of  the  new  guard  lock  are  also  not  yet  com- 
pleted. 

At  the  close  of  navigation  in  December,  1877,  the  contractor  commenced  forming 
«  dam  across  the  canal  at   the  north  end  of  the  section,  to  keep  the  water  in  the  Deep 
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Out,  at  or  above   Lake   £ne   level,  when  the  remaining  portion  of  the  ffuinmit  level 
between  Port  Bobinson  and  Port  Col  borne  was  un  watered. 

Another  smaller  dam  was  also  formed  to  the  south  of  the  site  of  the  new  guard  lock, 
to  keep  back-water  from  the  Chippawa  Creek  from  flooding  the  guard  lock  pit. 

There  was  difficulty  in  making  the  dam  at  the  north  end  of  the  section  secure ;  so 
mnch  so,  that  it  was  not  until  the  23rd  of  January,  1878,  that  the  excavation  below  the 
dredged  bottom  was  commenced. 

The  exti'eme  mildness  of  the  winter  ot  1877-78,  and  the  quantity  of  rain  which  fell, 
increased  the  difficulties  of  a  quicksand  bottom  and  delayed  the  excavation  beyond  all 
reasonable  expectation. 

The  centre  pier,  side  piers  and  the  main  portions  of  both  abutments  are  built  on  a 
<xnitinuous  timber  platform,  188  feet  long  and  29  feet  wide,  which  platform  rests  on  a 
bed  of  concrete  of  an  average  depth  of  IS  inches,  the  concrete  being  confined  by  sheet 
piling. 

The  first  timber  of  the  platform  was  placed  February  20th,  1878,  and  building  was 
commenced  March  15th,  1878. 

Building  progressed  rapidly,  and  the  abutments,  seat  piers  and  centre  pier  were 
raised  above  the  level  of  Lake  Eri3  before  the  opening  of  navigation  in  May,  1878,  and 
▼ere  afterwards  completed  when  a  season  of  low  water  permit-ted. 

The  crib  portion  of  the  dam  at  the  north  end  of  the  section  was  displaced  to  such  an 
extent  as  to  encroach  upon  the  site  of  the  north  rest  pier,  and  it  became  desirable  to 
fobstitute  piles  lor  this  pier  and  the  proposed  crib  work  north  of  it. 

Crib  work  was  also  substituted  for  the  south  rest  pier. 

A  portion  of  the  stone  for  these  rest  piers  was  dressed  before  the  necessity  of  snbsti- 
tating  timber  made  itself  apparent,  and  the  stone  thus  dressed  is  now  upon  the  ground. 

A  road  has  been  graded  in  rear  of  the  spoil  bank  on  the  west  side  of  the  canal  to 
accommodate  the  travel  which  now  crosses  the  canal  at  the  present  swing  bridge,  and 
which  will  pass  over  this  road  to  the  new  swing  bridge  at  the  gnard  look  when  the 
topentructure  is  built 

On  the  east  side  of  the  canal  a  road  has  also  been  graded  from  the  new  gnard  lock 
to  connect  with  Island  Street,  in  the  Village  of  Port  Kobinson. 

At  the  commencement  of  this  season's  work  it  was  expected  that  the  dredging  would 
he  completed  on  this  section,  and  to  admit  of  this  being  done,  a  feiTy  scow  was  provided 
and  brought  to  Port  Bobinson,  to  be  in  readiness  for  use  when  the  time  arrived  for 
removing  the  present  swing  bridge  and  abutments,  etc. 

It  was  considered  proper,  however,  not  to  interrupt  the  travel  at  the  swing  bridge 
Qnti)  other  portions  of  the  dredging  were  completed,  and  although  two  dredges  have  been 
working  during  the  summer,  there  still  remains  work  for  the  dredges  without  commencing 
the  removal  of  the  present  swing  biidge. 

It  appears  therefore  as  if  the  ferry  scow  would  not  be  brought  into  use  until  next 
fleasQiiy  and  should  the  new  bridge  superstructure  be  put  up  this  winter,  the  ferry  scow 
will  not  be  required  there. 
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The  following  quantities  of  work  have  been  returned  to  date  : — 

Earth  excavation,                     cubic  yards 218,621 

Timber  in  guard  lock  bottom,  cubic  feet 5,795^ 

"                    "         gates,              "       2,430 

Pine  plank,                               M.  ft  B.M 37,880' 

Masonrj,                                   cubic  yards 2,573, 

Concrete,                                            "         542 

Loose  stone  in  banks,                        "          1,263 

White  oak  piles,                        lineal  feet 6,815 

Iron  in  bolts,  etc.,                     lbs 32,526 

White  oak  timber,                     cubic  feet 2,741 

"          plank,  etc.,              M.  ft  B.M 23,54d 

Grading  roads,                           rods  78 

Timber  in  cribs,                         lineal  feet 18,S62 

Stone  filling  in  cribs,                 cubic  yards 1,166 

Brass  in  lock  gates,                    lbs 670 

Section   24. 

This  section  is  now  completed,  the  work  being  entirely  excavation ;  the  length  of 
the  section  is  5,190  feet,  and  the  quantity  of  excavation  returned  to  date  is  258.711  cubic 
yards. 

Skction  25. 

This  section  is  a  mile  in  length,  and  in  addition  to  excavation,  comprised  the  erection 
of  the  piers,  abutments  and  crib-fender  works  for  the  new  swing  bridge  to  be  built  on 
the  line  of^the  Quaker  Koad. 

When  the  sununit  level  of  the  canal  was  unwatered  after  the  close  of  naAogatioa  in 
December,  1877,  clay  dams  wei-e  put  in  above  and  below  the  site  for  the  bridge 
works,  and  the  excavation  was  proceeded  with  as  rapidly  as  circumstances  would  permit 

The  bridge  piers  and  abutments  were  built  on  a  foundation  of  timber  and  pUnk, 
the  timbers  being  placed  six  inches  apart,  and  the  spaces  between  them  filled  with 
concrete. 

The  bottom  is  clay  throughout. 

From  the  delay  occasioned  by  frequent  wet  weather,  it  became  evident  that  the 
entlrd  excavation  could  not  be  taken  out  in  time  to  admit  of  the  bridge  works  being 
completed  by  the  opening  of  navigation ;  it  was  therefore  determined  not  to  excavate  for 
the  east  seat  pier  and  abutment,  as  the  shape  of  the  ground  admitted  of  their  being  built 
the  following  summer. 

The  centre  pier,  rest  piers  and  west  scat  pier  and  abutment,  together  with  the  crib 
fendars  for  the  centre  and  rest  piers,  and  pile  fenders  for  the  west  seat  pfer,  were  put  in 
between  December  6th,  1877,  and  May  1st,  1878  ;  and  afber  the  opening  of  navigatioUt 
the  excavation  for  the  east  seat  pier  and  abutments  was  taken  out,  and  the  masoniy  simI 
fenders  completed  during  the  summer  of  1 878. 

The  dredging  has  since  been  finished,  or  nearly  so,  and  with  the  exception  of  two  or i 
three  tiifling  mattera  the  contract  is  now  completed. 
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The  length  of  the  section  is  one  mile,  and  the  principal  items  of  work  retomed  to 
itte  are  as  follows  : — 

Earth  excavation,                                cubic  yards * 378,982 

Pine  timber  in  foundations,                  "      feet 1,060 

Flank,  caps  and  wales,                         M.  ft  B.M 28,662 

Crib  timber,  etc.,                                  lineal  feet 22,994 

Masonrj,                                              cubic  yards 2,816- 

Concrete,                                                       "        31 

White  oak  piles,                                  lineal  feet 6,378 

•    Iron  bolts,  etc.,                                    lbs 12,963 

Stone  filling  in  cribs,                           cubic  yards 1,379- 

Section  26. 

With  the  exception  of  two  small  culverts  for  carrying  streams  under  the  towing 
path,  the  work  on  this  section  is  excavation,  and  a  large  portion  of  it  is  exceeding  hard. 

The  contract  is  now  so  near  completion  that  it  will  probably  be  completed  before  the 
doie  of  navigation  this  season. 

The  quantitieB  returned  to  date  are  as  follows  : — 

Earth  excavation,  cubic  yards 313,897 

Culvert  masonry,  " Hi 

The  length  of  the  section  is  one  mile. 

Section  27. 

The  contract  for  this  section  was  signed  September  26th,  1877,  and  work  vas 
commenced  on  the  12th  of  the  following  month. 

.  > 

The  section  is  6,680  feet  in  length,  and  in  addition  to  the  excavation  for  widening 
Uid  deepening  the  canal,  comprises  the  following  structures  : — 

A  stone  aqueduct  to  carry  the  traffic  of  the  Welland  Canal  across  the  Chippawa 
lUver. 

Its  length  is  460  feet,  width  between  the  retaining  walls  H6  feet,  and  is  to  to  be 
supported  on  six  arches  of  40  feet  span  and  7  feet  rise,  the  crown  of  the  arches  being  8| 
feet  below  low  water  in  the  Chippawa  River. 

These  arches  will  therefore  be  syphons  through  which  the  Chippawa  River  will  flow 
u  it  does  at  present  under  the  existing  aqueduct. 

The  new  aqueduct  is  located  on  the  up-stream  side  of  the  present  one,  parallel  to  it 
'^th  a  space  of  seventy-five  feet  between  them. 

The  piers,  abutments  and  fender  works  for  a  swing  bridge  on  the  line  of  Division 
Btreet,  in  the  Town  of  Welland  ;  the  change  in  the  site  of  the  bridge  from  Main  Street 
heing  rendered  necessary  by  the  requirements  of  a  channel  to  accommodate  the  large  class 
of  vessels  that  are  expected  to  pass  through  the  enlarged  Welland  Canal. 

The  removal  of  the  present  lift  lock,  which  occupies  a  portion  of  the  site  required  for 
the  new  aqueduct,  and  the  construction  of  another  lift  lock  for  communication  between 
the  canal  and  Chippawa  River. 
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The  construction  of  a  covered  drain  6Q 1  feet  in  length  on  the  east  side  of  the  canal, 
as  tk  substitute  for  a  sy4>hon  culvert  under  the  canal,  which  has  to  be  removed  to  givetW 
required  depth  of  water ;  and  the  construction  of  retaining  walls,  crib  work  and  other 
minor  worka. 

The  contract  provided  that  the  covered  diuin  should  be  completed  in  the  autamn  d 
1877,  that  the  works  in  connection  with  the  aqueduct  should  bo  commenced  the  saiiM  < 
autumn,  and  the  piers,  abutments  and  fender  works  for  the  new  swing  bridge  built  when  , 
the  canal  was  un watered  between  the  close  of  navigation  in  1877,  and  the  opening  «f  i 

navigation  in  the  following  spring. 

i 

The  covered  drain  was  commenced  in  the  autumn  of  1877,  the  piers,  abutments  and  I 
fender  works  for  the  new  swing  bridge,  with  the  exceptioa  of  the  west  seat  pier  and  | 
abutment,  were  built  in  the  winter  of  1877-78,  but  the  aqueduct  works  were  not  com- 
menced in  the  autumn  of  1877,  the  lateness  of  the  season  when  the  contract  was  entered 
into  making  it  difficult  to  obtain  all  the  necessary  dredging  plant. 

The  dredging  for  widening  and  deepening  the  Chippawa  River  at  and  near  the  site 
of  the  new  aqueduct,  was  commenced  in  June,  1878,  and  driving  piles  for  the  coflTer  daia 
for  the  first  section  of  the  aqueduct  and  south  oblique  wall,  to  connect  the  present  and  | 
proposed  aqueducts,  was  commenced  July  15th,  1878. 

On  the  2nd  of  October,  1878,  the  double  row  of  piles  for  this  portion  of  the  coffiar 
dam  being  driven  and  the  spaces  between  them  filled  with  clay,  obtained  from  the  lock- 
pit,  the  pumps  were  started.  The  coffer  dam  leaked  badly  and  eventually  gave  away  on 
the  west  Aide,  the  rods  which  tied  the  rows  of  piles  together  parting  on  the  night  of  October 
10th,  1878,  and  making  a  wreck  of  about  130  feet  in  length  of  the  dam. 

The  contractors  at  once  commenced  to  repair  the  breach  by  forming  a  new  piece  d 
dam  of  a  different  constniction  outside  the  part  that  had  failed,  and  when  this  was  eom- 
pleted  and  other  parts  of  the  dam  strengthened  by  additional  tie  rods,  walings  and  stsj 
piles,  the  pumps  were  again  started  on  the  27th  January,  1879. 

After  contending  with  leaks  of  a  greater  or  less  size,  which  frequently  gained  on  the 
pumps,  the  portion  of  the  coffer  dam  here  referred  to  was  eventually  laid  dry  Febmtij 
10th,  1879,  and  the  excavation  for  the  foundations  was  commenced  with  men  and  teaine. 

On  the  east  side  of  the  aqueduct  pit,  toward  the  south  end,,  where  the  south  obliqve 
wall  (item  23  in  the  fonn  of  tender)  is  built,  the  site  of  the  wall  comes  so  near  the 
present  canal  that  no  slope  could  be  given  to  the  excavation,  and  it  was  necessary  to 
support  that  side  of  the  pit.  This  was  being  done  by  driving  a  close  row  of  pilei 
parallel  to  the  back  of  the  wall,  which  piles  were  to  be  shored  from  pile  buttresses  to  be 
driven  inside  the  coffer  dam,  and  far  enough  from  the  row  of  close  piles  to  admit  of  the ' 
oblique  wall  being  built  in  tlie  intervening  spaces. 

Only  a  few  of  the  piles  forming  the  close  row  had  been  driven  when  the  toe  of  the 
rear  slope  of  the  canal  bank,  which  extended  into  the  aqueduct  pit,  began  to  move,  and 
caused  cracks  in  the  canal  bank,  which  opened  to  within  a  few  feet  of  the  water  line  ia 
the  canal,  and,  consideiing  the  locality,  threatened  a  break  that  would  have  bses 
disastrous. 

Under  these  circumstances,  I  directed  the  contractors  to  flood  the  aqueduct,  pit  froei 
the  river,  and  this  was  done  April  10th,  1879,  the  movement  of  the  bank  oeasing 
the  pit  was  flooded. 
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Flooding  the  aqaedact  pit.  caused  another  delay,  and  obliged  the  constrnction  of  a 
•epante  ooffer  dam  for  bnilcliDg  the  south  oblique  wall,  as  provided  Tor  in  clause  10,  page 
T,  of  the  sxiecification. 

Two  pile  drivers  were  eny>loyed  at  this  work,  and  the  pile  driving  being  completed, 
the  excavation  was  proceeded  with. 

On  the  19th  of  Julj,  1879,  when  you  visited  the  works,  the  excavation  for  a  length 
af  sixty  feet  had  nearly  reached  the  I'equired  depth  (44  feet  3  inches  below  the  towing 
path),  and  the  bottom  being  found  as  indicated  by  the  boiings  previously  taken,  con- 
weting  was  commenced  shortly  afterwards. 

The  concrete,  to  a  depth  of  2  feet  6  inches,  was  put  in  in  layers  of  about  10  inches, 
and  well  rammed,  and  having  been  allowed  time  to  set,  building  was  commenced  on  the 
4th  of  August,  1879, 

While  the  first  length  of  masonry  was  being  built  another  length  of  excavation  was 
Iwbg  proceeded  with,  and  in  this  manner  the  south  oblique  wall  and  a  poi*tion  of  the 
nteioLig  wall  and  south  east  wing  wall  of  the  new  aqueduct  was  raised  high  enough  to 
Koore  the  canal  bank  and  admit  of  the  aqueduct  pit  being  again  pumped  out. 

The  pumps  were  again  started  October  20th,  1879,  and  on  the  4th  of  November, 
1879,  the  pit  was  un watered. 

Since  tho  pit  has  been  unwatered  the  portion  of  the  canal  bank  which  is  to  be 
nmoved  to  the  west  of  the  south  oblique  wall  has  again  commenced  moving,  leading  to 
Ao  inference  that  had  the  water  not  been  let  into  the  pit  when  it  was,  a  breach  in  the 
*>Bal  bank  would  have  occurred. 

In  accordance  with  your  instructions,  the  contractors  are  working  with  a  view  to 
fitting  in  the  concrete  foundations  for  the  aqueduct  this  winter,  and  should  the  weather 
P^it,  and  no  further  difficulty  be  exi)erienced  with  the  coffer  dam,  building  on  the 
pieiB,  inverts  and  south  abutment  should  proceed  eai'ly  next  summer. 

The  preparation  of  stone  for  the  aqueduct  has  been  ])rogressing  at  quarries  near 
Qoeenston,  Thorold  and  Beamsville,  where  gt*ay  limestone  of  excellent  quality  is  obtained 
''^  a  considerable  quantity  of  stone  for  the  inverts,  piers  and  arches  is  already  on  the 
poond. 

The  stone  from  Queenston  and  Beamsville  is  being  delivered  by  rail,  and  from 
Thorold  by  boat. 

The  covered  drain  was  completed  in  Septeml>er,  1878,  and  in  addition  to  the  new 
?^oa  of  the  drain  the  original  part,  422  feet  in  length,  which  was  going  to  pieces,  was 
^en  out  and  rebuilt.  • 

Earth  excavation  in  drain,  cubic  yards 17,000 

Masonry  in  drain  "  1,530 

The  bottom  of  the  lock  pit  being  soft,  a  concrete  foandation  was  considered  desir- 
**>lBand  a  layer  of  concrete  was  put  in  12  inches  deep  under  the  walls  and  6  inches 
*•*!>  between  the  walls.  On  this  concrete,  pine  timbers  12"  x  12"  were  laid  six  inches 
■P*rt  and   the  intervening  spaces  were  filled  with  conci'ete. 
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Above  and  below"  the  mitre  sill  platform,  sheet  piling  6  feet  in  length  was  put  im 
across  the  entire  pit,  and  at  the  lower  end  of  the  lock  another  range  of  sheet  piling  waia 
also  put  in,  the  sheet  pile  trenches  in  every  case  being  filled  with  concrete. 

A  course  of  3-inch  planking  covers  the  entire  surface  of  the  lock  bottom,  on  whick 
the  walls  are  built.  The  space  between  the  walls  will  have  an  additional  course  of 
2-inch  planking. 

The  lock  masonry  was  commenced  September  13th,  1879,  and  when  building  was 
discontinued  on  the  18th  of  November,  both  walls  were  eight  courses  high,  or  16  feet  10 
inches  above  the  floor.  The  breast  wall  is  also  completed.  Lock  masonry  returned  to 
date,  2,610  cubic  yards.  The  remainder  of  the  stone  for  the  lock  is  prepared,  with  the 
exception  of  a  small  quantity  of  dimension  stone,  and  the  greater  part  of  the  stone  is  on 
the  ground. 

The  bank  behind  the  walls  has  been  made  up  in  layers  to  the  same  height  as  th» 
masonry,  3  feet  in  width  next  the  walls,  being  well  cut  and  rammed  and  puddled 
thoroughly. 

The  size  of  the  lock  is  150  feet  from  mitre  to  mitre;  width  of  chamber  26  feet  6  inches 
at  the  bottom,  with  a  batter  of  1  in  24  in  the  chamber,  and  the  height  of  the  walls  will 
be  31  feet. 

The  lift  of  the  lock  from  low  water  in  the  Chippawa  Kiver  to  Grand  River  level  on. 
the  canal  will  be  19  feet. 

From  the  south-east  wing  of  the  lock  a  line  of  crib  work  has  been  put  in  177  J  feet 
in  length,  to  protect  the  north- west  bank  of  the  Chippiiwa  E4ver,  between  the  lock  and 
aqueduct,  from  scour  at  high  stages  of  the  river. 

The  west  seat  pier  and  weet  abutment  of  the  new  swing  bridge  were  put  in  this 
summer,  there  being  room  to  excavate  for  them  without  any  material  difficulty. 

The  remainder  of  the  excavation  between  the  centre  pier  and  west  seat  pier  will  be 
removed  by  dredging. 

The  piers,  abutments  and  fender  works  of  the  new  swing  bridge  are  now  completed 
with  the  exception  of  the  pile  fenders  on  the  west  side,  and  the  caps,  wales  and  anchor 
timbers  of  the  pile  fenders  on  the  east  side. 

Masonry  in  the  bridge  piers,  abutments  [and  slope  walls,  returned  to  date,  2,414 
cubic  yards. 

In  the  excavation  for  the  prism  of  the  canal  on  the  north  side  of  the  aqueduct, 
21,644  cubic  yards  has  been  removed,  and  on  the  south  side  of  the  aqueduct  66^422  cubic 
yards  has  been  removed  ;  these  quantities  represent  about  '38  per  cent,  of  the  excavation 
for  enlarging  the  prism.*  The  total  quantit}'  of  earth  excavation  returned  on  this  section 
to  date  is  175,230  cubic  yards;  masonry,  8,862  cubic  yards;  concrete,  791  cubic  yards; 
iron,  24,544  lbs. ;  piling,.  6,664  lineal  feet;  crib  timber,  6G,934  lineal  feet;  pine  plank, 
61,591  feet  B.M. ;  stone  filling,  4,079  cubic  yards. 

Section  28. 

This  section  is  4,970  feet  in  length,  and  in  addition  to  excavation  for  enlarging  tb« 
prism,  the  contract  comprises  the  piers,  abutments  and  fender  works  for  a  new  swing 
bridge. 
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It  is  on  this  section  that  the  Canada  Southern  Kailwaj  crosses  the  Welland  Canal, 
1)ut  the  works  in  connection  with   the  Bail  way  Bridge  were  executed  by  the  Railway' 
'Company. 

The  piers,  abutments  and  fender  works  for  the  canal  swing  bridge  were  built  during 
ihe  winter  of  1877-78,  and  the  excavation  will  probably  bo  completed  next  season. 

The  principal  quantities  of  work  returned  to  date  are  : 

Masonry,                                          cubic  yai-ds 3,120 

Timber  in  cribs,                                lineal  feet , 2*3,780 

Pifes  in  fenders,                                        "          3,370 

Iron  in  bolts,                                    lbs 9,833 

Stone  filling  in  cribs,                      cubic  yards 1,400 

Pine  timber  in  bridge  foundations,  cubic  feet 996 

Pine  plank  3^                                 feet  B.  M 6,622 

Earth  excavation  cubic  vards 194,152 

Section  29. 
One  mile  in  length,  completed  in  1876. 

Section  30 

Is  one  mile  in  length,  and  is  exclusively  excavation,  401,456  cubic  yards  having 
been  returned  to  date. 

This  section  was  nearly  completed  in  October,  1877,  with  the  exception  of  about  700 
feet  in  length  where  the  temporary  bridge  stood  ^hich  carried  the  Air  Line  of  the 
Great  Western  Bailway  over  the  canal. 

The  excavation  could  not  be  completed  until  a  new  bridge  was  built  by  the  Bailway 
Company,  which  liew  bridge  was  not  in  a  condition  to  admit  of  dredging  being  i^esumed 
iintil  after  the  opening  of  navigation  in  1878. 

^  When  the  detention  occurred  in  October,  1877,  the  dredging  plant  was  removed  to 
other  sections,  and  it  was  not  until  July,  1879,  that  the  work  of  removing  the  remainder 
of  the  excavation  at  the  Air  Line  Bridge  was  resumed,  and  that  part  of  the  work  is  now 
nearly  completed. 

During  the  interval  which  occurred  from  October,  1877,  to  July,  1879,  and  especially 
during  the  winter  of  1877-78,  the  towing  path  on  both  sides  of  the  canal  was  washed  out 
and  settled  away  in  many  places,  and  this  mateiial  is  now  in  the  bottom  of  the  canal, 
chiefly  at  the  foot  of  the  ^opes. 

Sections  31  and  32. 

These  sections  were  let  as  one  contract,  the  work  contracted  for  being  the  formation 
-of  back  ditches  and  the  widening  and  deepening  of  the  prism  of  the  canal  for  the  entire 
length  of  these  sections,  which  is  9,280  feet,  with  the  exception  of  the  ground  in  the 
immediate  neighborhood  of  Lyons'  Creek  Culvert,  which  was  not  to  be  interfered  with. 

The  new  culvert  to  carrv  Lvons'  Creek  under  the  canal  was  not  included  in  the 
contract. 

•Section  No  31  is  one  mile  in  length,  and  the  length  of  Section  32  is  4,000  feet. 
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The  work  contracted  for  has  been  completed,  the  qur.ntity  of  ezcavatioa  beini^ 
653,101  cubic  yards. 

Section  33. 

This  section  is  one  mile  in  len;;th,  and  in  addition  to  earth  excavation  embnoes  rock 
eutting  and  the  building  of  slope  wall?,  the  removal  of  a  slide  on  Section  32  containing 
about  23,400  cubic  yards,  and  the  construction  of  a  culvert  to  carrj  the  waters  of  Lyons' 
Greek  under  the  canal  on  Section  31. 

The  contract  was  awarded  to  the  late  Ambrose  Clark,  of  Buffalo,  and  work  was 
commenced  in  December,  1877,  by  putting  in  a  flat  dam  at  the  north  end  of  the  aeotioD, 
the  summit  level  of  the  canal  being  un watered  to  the  lev^el  of  the  Chippawa  River. 

Comparatively  little  work  was  done  on  the  section  until  the  summer  of  1878,  when 
the  dredging  progressed^fairly. 

The  removal  of  the  spoil  bank  was  proceeded  with,  and  materials  for  Lyons'  Creek 
Culvert  were  brought  upon  the  gi*ound  and  prepared. 

At  the  close  of  navigation  early  in  December,  18T8,  the  water  in  the  summit  level 
<if  the  canal  was  lowered  to  Lak&  Erie  level,  and  a  crib  dam  was  put  in  at  the  north  end 
•f  Section  33,  to  admit  of  the  portion  of  the  canal  south  of  the  dam  being  unwatered. 

At  Lyons'  Creek  Culvert,  two  crib  dams  were  also  put  in,  to  admit  of  the  site  of  the 
mew  culvert  being  unwatered. 

The  death  of  the  contractor,  w^ich  occurred  on  the  10th  August,  1878,  was  aserioos 
loss  to  tha  work,  which  was  continued  by  his  legal  representatives  and  others  associated 
with  them  by  private  arrangement. 

The  new  culvert  for  Lyons'  Creek  was  brought  near  completion  in  time  for  the 
o|)ening  of  navigation  ;  it  has  since  been  completed  and  is  now  in  use. 

In  the  rock  cut,  at  and  near  Ramey's  Bend,  the  result  of  the  winter's  work  was  as 
«nsatisfactory  to  the  contractors'  representatives  as  it  was  to  the  Department  of  Public 
Works. 

The  earth  excavation  was  not  in  a  sufficiently  forward  state  when  the  section  wts 
unwatered  to  admit  of  the  machinery  .for  removing  the  rock  being  worked  to  advantage, 
and  the  progress  made  was  far  below  what  had  been  expected  ;  263,081  cubic  yards  of 
slay  excavation,  29,871  cubic  yards  of  rock  excavation,  and  1,623  cubic  yards  of  masonry 
in  side  walls,  has  been  returned  to  date,  exclusive  of  the  quantities  ab  Lyons'  Creek,  and 
mo  portion  of  the  rock  cutting  has  been  lowered  to  the  required  depth. 

Between  the  north  end  of  the  section  and  Ramey's  Bend,  a  ridge  of  rock,  which  rose 
about  a  foot  above  the  present  bottom  of  the  canal,  was  sufficiently  removed  to  improve 
Iha  navigation  materially,  but  was  not  taken  down  to  the  bottom. 

The  amount  of  work  remaining  to  be  done  is  estimated  to  occupy  the  time  until  the 
•pening  of  navigation  in  1881,  the  date  named  for  completing  the  work  in  the  tenders 
for  re-letting  now  under  consideration. 

The  removal  of  the  old  Lyons'  Creek  Culvert  is  now  being  proceeded  with,  and  will 
probably  be  completed  this  season  unless  severe  weather  prevents  it 
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The  following  quantities  have  been  returned  for  work  done  at  Lyons'  Creek  Culvert 
to  date: — 

Earth  eiccavation,                                cubic  yards 40,727 

Pine  timber  in  bottom,                             "     feet 4,000 

Pine  plank  in  sheet  piles  and  bottom,  M.  ft.  B.M 16,472 

Puddle,                                                   cubic  yards 872 

Concrete,                                                        "         340 

Wrought  iron  tie  roda,                          lbs 1,900 

Copper                  "                                   « 3,400 

Masonry,                                                 cibic  yards 1,765 

The  culvert,  (a  syphon)  as  will  be  seen  by  the  items  juat  given,  is  of  masonry,  on  a* 
timber  foundation  ;  the  walls  are  3'  6''  high,  opening  8  feet  wido,  and  rise  of  arch  2'  6''.. 

The  length  of  the  trunk  is  231  feet,  outside  of  which,  are  wells  at  each  end,  8  feet 
square  at  bottom,  and  41'  6*^  high  from  floor  to  coping. 

The  arch  stones  are  21  inches  thick,  and  are  secured  with  dowels  in  their  beds  and 
end  joints. 

As  an  additional  safeguard  against  outward  pressure,  in  the  event  of  the  canal  being 
«nwatered,  the  culvert  is  further  strengthened  by  means  of  longitudinal  timbers  under  the 
walls  and  above  the  backing  of  the  arch,  with  cross  timbers  over  the  arch  at  intervals  oL 
feet 


At  every  intersection  of  the  longitudinal  and  cress  timbers,  iron  and  copper  tie  rods 
alternately  pass  through  the  cross  timbers  and  top  and  bottom  longitudinals,  and  are 
irmly  screwed  up. 

A  covering  of  concrete  3'  6'^  thick,  under  the  bottom  of  the  canal,  and  1'  G'  thick 
jukdet  the  canal  banks  has  been  placed  over  the  arch  from  end  to  end. 

Above  the  concrete  there  is  2  feet  of  puddle  throughout. 

Section  34. 

This  section  is  5,113  feet  in  length,  and  was  also  awarded  to  the  late  Ambro3e  Ckwk. 

The  work  to  be  done  embraced  earth  and  rock  excavation,  masonry  in  side  walls 
and  the  piers,  abutments  and  fender  works  for  a  swing  bridge  on  the  line  of  i^Jain  Street,  in'. 
Hie  Tillage  of  Stonebridge. 

The  ro<^  is  met  with  in  the  bottom  for  nearly  the  entire  length  of  the  section. 

Work  was  commenced  on  this  section  early  in  November,  1877,  the  stripping  of  the 
Todki  and  the  removal  of  the  spoil  bank  on  the  went  side  of  the  can&l  being  proceeded  with 
lOttth  of  Stonebridge. 

Sections  33,  34  and  35  were  worked  as  one,  as  far  as  un watering  was  concerned,  the 
«Q]y  dams  being  the  one  at  the  north  end  of  Section  33  already  referred  to,  and  the  dam 
at  the  lock  gates  at  Port  Colbome. 

A  powerful  steam  pump  was  put  in  at  the  north  end  of  Section  33,  another  near  the- 
aortli  end  of  Section  34,  and  another  about  the  centre  of  Section  34.  These  pumps  wera- 
worked  by  the  contractor  for  Sections  33  and  34. 
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An  arrangement  was  made  between  the  contractors  for  Sections  34  and  35,  by  which 
the  contractor  for  Section  35  bore  the  expense  of  sinking  a  pump  pit  at  the  north  end  of 
Section  35,  where  the  contractor  for  Section  34  supplied  and  erected  a  powerful  steam 
pump  and  worked  it,  and  the  working  expenses  were  divided  by  the  contractors  for 
Sections  34  and  35. 

In  the  month  of  January,  1878,  rock  excavation  was  commenced  on  Section  34, 
south  of  Stonebridge,  and  until  the  opening  of  navigation,  the  force  was  employed  chieflj 
from  Stonebridge  southwards  on  the  west  side  of  the  canal. 

^poil  ground  was  purchased  by  the  contractor  on  the  west  side  of  the  canal,  south  of 
Stonebridge,  as  provided  for  in  the  contract,  and  on  this  ground  the  bulk  of  the  material 
oxcavated  was  spoiled. 

For  about  one  hundred  feet  the  rock  excavation  was  taken  down  to  the  required 
depth  in  the  present  channel  and  widening  on  the  west  side,  and  the  remainder  of  the 
material  excavated  was  taken  from  the  strip  to  be  removed  on  the  west  side  of  the  canal. 

A  small  quantity  of  slope  wall  was  also  built,  there  being  difficulty  in  obtaining 
sound  stone^in  consequence  oi  the  high  explosive  used  in  removing  the  rock. 

The  water  was  let  into  the  canal  early  in  May,  1878,  necessitating  the  stopping  of 
the  rock  excavation,  and  shortly  after  tlie  opening  of  navigation  the  dredging  was  pushed 
vigorously,  good  progress  being  made. 

During  the  summer  of  1878  materials  for  the  bridge  piers,  etc.,  etc.,  were  brought 
upon  the  ground  and  prepared,  and  it  was  expected  that  the  following  winter  would  see 
a  large  amount  of  work  accomplished. 

At  the  close  of  navigation  in  December  1878,  the  section  was  again  unwatered 
without  other  dams  than  those  on  Sections  33  and  35,  and  a  strong  force  was  employed 
in  excavating  for  the  bridge  piei*s,  etc. 

A  temporary  bridge  was  built  across  the  canal,  a  short  distance  south  of  Stonebridge, 
to  accommodate  the  travel,  and  the  swing  bridge  on  the  line  of  Main  Street  was  then 
removed. 

Beyond  the  work  of  the  force  employed  at  the  bridge  pit,  and  in  the  immediate 
neighborhood  of  the  bridge  pit,  very  little  was  done  on  the  section  except  excavating 
a  trench  for  drainage  between  the  bridge  pit  and  the  pump  soutli  of  Stonebridge. 

The  bridge  pit  excavation  was  not  completed  in  time  to  admit  of  the  bridge  piers, 
abutments  and  the  fender  works  necessary  to  protect  them  being  built,  and  the  result  of 
the  winter's  work  was  most  disappointing. 

The  water  was  let  into  the  canal  May  3rd,  1879,  and  a  ferry  scow  was  employed  as 
s.  substitute  for  the  swing  bridge  on  the  line  of  Main  Street. 

Dredging  was  resumed  shortly  after  the  opening  of  navigation,  and  a  small  quantity 
of  earth  excavation  was  removed  by  teams  at  the  south  end  of  the  section,  brit  no 
attempt  was  made  to  push  the  work  ;  and  shortly  after  the  channel  was  dredged  clear  of 
the  dams  and  other  obstructions  that  had  interfered  with  navigation  in  the  early  part  of 
the  season,  the  works  came  to  a  complete  standstill,  in  which  condition  they  have  been 
^ever  since,  and  are  now  about  to  be  re-let. 
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Following  are  the  principal  quantities  of  work  returned  to  date  : — 

Earth  excavation,         cubic  yards 162,1 32 

Rock  "  "  62,369 

Masonry  in  side  walls,  cubic  yards 460 

Section  35. 

This  sectiQn  is  2,292  feet  in  length  and  comprises  the  building  of  a  new  lock,  am. 
•open,  also  a  covered  raceway,  a  supply  weir,  the  piers,  abutments  and  fenders  for  a  new 
bridge  to  carry  tlie  Grand  Trunk  RiBulway  over  the  canal,  also  the  deepening  of  the  basin 
immediately  outside  the  lock. 

Work  was  commenced  in  the  lock  pit  October  13th,  1877,  and  fair  progress  made 
before  the  frost  set  in. 

At  the  close  of  navigation  a  dam  was  formed  at  the  head  gate  of  the  lock  by  means 
*of  tarpauiing,  manure  and  clay,  which  effectually  stopped  the  water. 

The  rock  excavation  in  the  lock  pit  and  prism  of  the  canal  was  then  proceeded  with 
and  good  progress  made. 

For  the  length  of  the  present  lock  chamber  a  concrete  wall  was  formed  behind  the 
'east  wall  of  the  lock  from  the  bottom  of  the  lock  pit  up  to  the  surface  of  the  lock,  to 
guard  against  leakage  from  the  lock  when  the  chamber  was  filled  with  water. 

The  extreme  north  end  of  the  east  wall  of  the  lock  was  taken  down  to  admit  of  the 
direction  being  changed,  and  the  wall  rebuilt  and  extended  northward  a  distance  of  134 
feet  to  the  point  which  forms  the  south  rest  pier  of  the  new  swing  bridge  for  the  Grand 
Trunk  Kail  way. 

From  the  north  end  of  this  wall,  a  short  piece  of  crib  dam  was  put  in  to  connect 
the  wall  with  the  canal  bank,  and  admit  of  the  new  lock  pit  being  unwatered  in  the 
.summer. 

At  the  north  end  of  the  section  the  side  walls  of  the  canal  were  also  commenced, 
good  stone  for  the  purpose  being  found  in  the  rock  excavation. 

On  the  1st  of  May,  1878,  the  water  was  let  into  the  canal,  and  on  the  7th  of  the 
same  month  the  canal  was  opened  for  navigation  as  far  as  Allanburgh,  the  propellers 
Osioegatehie  and  Cleveland,  downward  bound,  reaching  Allanburgh  lock  that  day. 

During  the  summer  of  1878  the  work  was  chiefly  confined  to  the  excavation  of  the 
'lock,  raceway  and  weir  pits,  and  the  delivery  and  preparation  of  stone  for  the  structures. 

A  considerable  quantity  of  stone  was  delivered  by  the  Canada  Southern  Railway  from 
the  Maldon  quarries  near  Amherstburg,  the  remainder  coming  from  the  Queenston  and 
Beamsville  quarries. 

These  remarks  refer  to  the  face  stone,  the  backing  being  taken  from  the  rock  cuttings, 
with  the  exception  of  a  small  quantity  which  was  brought  from  Nebellhoor's  quarry  at 
Point  Abino. 

At  the^ close  of  navigation  in  December  1878,  a  dam  was  again  formed  at  the  head 
gate  of  the  lock,  as  already  described,  and  when  the  section  was  unwatei*ed,  operations 
were  resumed  in  the  prism  and  in  the  pit  for  raceway  and  supply  weir. 
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Duiing  the  winter,  fair  progi-ess  was  trade  in  tl.e  excavations  and  in  building,  the- 
■ide  walls  of  the  canal. 

The  north-west  wing  wall  of  the  lock  was  tiiken  down  and  rebuilt  to  answer  aa  the 
east  abutment  of  the  supply  weir,  and  the  west  abutment  was  raised  high  enough  to 
admit  of  a  plank  dam  being  constructed  from  one  abutment  to  the  other,  thereby  putting 
Ifae  raceway  pit  in  shape  for  the  summer's  work. 

The  water  was  let  into  the  canal  May  3rd,  1879,  and  the  contractors  then  turned 
Iheir  attention  to  getting  in  the  lock  bottom  and  continuing  the  excavatioA  of  the  race- 
way. Cutting  the  checks  in  the  rock  bottom  for  the  stop-water  timbers  of  the  lock  and 
putting  them  in  occupied  much  time,  and  it  was  not  until  August  8th,  1879,  that  the 
bottom  was  ready  to  commence  building. 

Since  that  date,  building  has  progressed  steadily,  and  the  lock  walls  are  now  eight 
•onraes  high  (1 6^  feet)  from  the  north  end  of  the  lock  to  the  south  recess,  beyond  which  |x>int 
Ihe  pit  is  not  yet  ezcavatod,  in  order  to  avoid  difficulty  with  water  as  long  aa  poasible. 

In  the  raceway  the  east  wall  of  the  open  raceway  has  been  completed  from  the 
morth  end  for  a  distance  of  360  feet,  and  the  masonry  of  the  covered  raceway  has  been 
aompleted  from  the  north  end  for  a  distance  of  330  feet. 

Hie  stone  for  coinpleting  the  lock  and  raceway  is  in  a  forward  state  of  preparation,, 
a  oonaiderable  quantity  being  on  the  ground. 

Tho  contractors  are  now  preparing  stone  for  the  piers  and  abutments  of  the  G.  T. 
Railway  bridge,  and  have  facilities  for  transporting  it  from  Qoeenston  quarry  to  the 
work  by  raiL 

The  timber  for  the  crib  fenders  is  also  expected  to  be  delivered  by  rail  in  good  time, 
and  unless  some  unforeseen  difficulty  arises,  the  work  on  the  section  will  be  completed  by 
the  opening  of  navigation  next  spring,  wiUi  the  exception  of  the  south  ends  of  the  lock 
and  raceway. 

The  following  are  the  quantities  of  the  principal  items  of  work  returned  to  date  : — 

Earth  excavation,      cubic  jrards 99.083 

Rock        "                      "           56i55l 

Concrete,                          "           1,928 

Masonry                           "           17,839 

Timber  in  foundations,  cubic  feet    10,336 

Pine  plank         "          ft.  B.  M 32,053 

Timber  in  mitre  sills,    cubic  feet 1,246' 

Iron  in  foundations,     lbs 12,200i 


Section  36. 

This  section  would  probably  have  been  completed  by  %hia  time  had  it  not  been  for  a 
long  continuance  of  boisterous  weather,  when  it  was  impossible  to  work  outside  the 
karbor. 

The  work  remaining  to  be  done  is  cleaning  up  portions  of  the  bottom,  which  should  be 
aooomplished  in  a  month  of  fair  weather. 
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UDder  this  contract,  the  east  pier,  510  feet  in  length,  has  been  i-ebuilt  from  the 
-sonnd  crib  work  up  the  level  of  7  feet  above  lake  level. 

The  docking  on  the  west  side  of  the  basin,  whieh  was  in  an  unsatisfactory  condition, 
has  been  dredged  out,  and  a  new  docking  formed  of  cribs  18  feet  wide,  with  a  saper- 
structare  of  the  same  width,  and  carried  to  the  height  of  seven  feet  above  lake  level,  ha« 
been  built  for  a  length  of  660  feet. 

The  superstrjcture  of  the  original  west  pier  has  been  renewed,  and  the  pier  has  heek 
extended  420  feet  into  the  lake,  making  the  length  of  the  west  pier  as  it  now  stands, 
2,1C8  feet ;  the  new  portion  being  30  feet  wide  at  the  narrowest  part,  with  an  enlarge- 
ment at  the  end  60  feet  square,  on  which  a  lighthouse  has  been  erected  by  the  Marine 
and  Fisheries  Department. 

On  the  general  line  of  the  east  pier,  buc  deflectini;  somewhat  from  it  to  the  west, 
four  detached  blocks  of  crib  work  have  been  built,  each  block  being  120  feet  long  and  30 
feet  wide,  and  raised  to  the  same  height  as  the  piers. 

In  continuation  of  the  line  of  these  blocks,  an  octagonal  beacon,  measuring  50  feet  om 
the  diagonals  at  the  bottom,  and  carried  to  a  height  of  19  feet  9  inches  above  lake  level, 
surmounted  by  a  frame  structure  with  a  ball  on  the  top  of  it  47  feet  above  lake  level, 
has  been  built  in  a  position  to  mark  the  point  of  the  reef,  which  runs  out  into  the  lake 
from  the  east  side  ot  the  harbor. 

Across  the  south  end  of  the  basin,  as  now  enlarged,  a  line  of  docking,  138  feet  im 
length,  connects  the  north  end  of  the  east  pier  with  the  side  walls  on  the  east  side  of  the 
baun,  the  area  of  the  basin  as  now  enlarged  being  12*20  acres. 

At  the  north  end  of  the  basin  the  depth  of  water  has  been  increased  to  16  feet  when 
the  water  on  the  lock  mitre  sill  is  12  feet  deep,  and  the  depth  gradually  increases  to  the 
sonth  end  of  the  basin,  where  it  is  17  feet  deep. 


From  this  point  southwards  to  the  end  oi  the  west  pier  the  depth  is  17  feet,  and  th« 
'Channel  gradually  widens  from  150  feet  at  the  north  end  of  the  east  pier  to  4'JO  feet  al 

the  south  end  of  the  2nd  detached  block,  from  which  point  the  channel  is  420  feet 
ito  the  point  where  17  feet  of  water  is  found  in  the  lake. 

Hie  quantities  returned  to  date  are  as  follows  : — 

Earth  excavation                                        cubic  yardR 159,279 

Rock         "                                                          "          27,875 

Old  east  pier  and  west  docking  removed          "          27,21 8 

Timber  12x12                                          cubic  feet 83,277 

10x12                                          lineal  feet 13,319 

"         11x11                                                  *•          83,673 

"         10x11                                                  "          168,498 

"         10x10                                                  "          29.695 

7x10                                                  «'          17,693 

6x10                                                  «          12,168 

4x10                                                  ••          14,683 

Pino  plank,  3"                                             M.  ft.,  B.M 299,100 

Rock  elm,  5"                                                      "          17,280 

Wrought  iron                                                lbs.. 113,354 

fitone  filling                                                   cords 6,786 


Th«  ]irecedmg  remarb 
from  time  to  time  during  tl 
jonr  recollection  otrcamBtoi 


JOHH  Paos,  Esq., 

Chief  Engineer  of  Gam 
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APPENDIX  No.  27. 


BURLINGTON  BAY  CANAL 


SPECIFIC  A  HON  of  Repairs  to  be  made  to  the  SIDE  PIER  WORK 

of  the  Channel. 


The  wor  ^-s  for  which  the  tenders  are  invited  consist  in  the  removal  of  the  upper 
w<H'ks  of  that  part  of  the  noi*th  pier  recently  injured  bj  fire,  and  forming  at  that  place 
a  D6W  superatructure,  together  with  such  repairs  to  other  parts  of  the  piers  as  may  be 
directed  by  the  Department  of  Public  Works,  all  of  which  are  to  be  executed  in  the 
manaer  herein  described. 

The  part  of  the  pier  to  be  taken  down  and  reconstnicted  extends  lake  wards  from  the 
iresterly  end  of  the  north  pier,  or  from  such  other  point  as  may  be  subsequently  deter- 
mined, for  a  distance  of  1,100  feet  or  more,  if  directed.  It  is  generally  20  feot  in  width, 
except  for  about  100  feet  at  the  westerl>  end,  where  it  varies  from  30  to  34  feet  in  width. 

The  old  materials  are  to  be  removed  to  low-water  line,  or  lower  where  the  side 
timbers  or  ties  are  unsound,  and  must  be  taken  to  such  places  as  may  be  directed,  and  the 
luillast  stones  placed  in  such  positions  as  will  admit  of  their  being  used  advantageously 
m  the  new  portions  of  the  works.  It  is  to  be  distinctly  undeiistood  that  great  care  must 
be  taken  to  guard  against  any  of  the  stone  getting  intb  the  canal,  and  that  in  case  any  of 
them  accidentally  or  otherwise  get  into  it,  they  must  be  immediately  removed  by  the 
contractor  at  his  own  cost  and  expense. 

AU  iron  bolts  found  in  the  old  works  must  be  carefully  preserved,  straightened  and 
otherwise  prepared  for  use  in  the  new  superstructure. 

The  cost  of  removing,  straightening  and  preparing  the  old  bolts  and  of  subsequently 
driving  them  into  the  new  work,  together  with  the  removal  of  all  materials  from  the  old 
iaperstructure,  rearranging  and  placing  the  old  ballast  stone  in  the  new  work,  must  all 
be  embraced  in  the  rate  "  tendered,"  per  lineal  foot  of  pior,  for  the  removal  and  replacing 
of  old  materials. 
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The  side  timbers  and  stringers  of  the  new  work  must  be  of  pine  timber  of  toaai 
and  approved  qualify,  free  from  shakes,  unsound  knots,  rots  or  other  defeots;  fnmid, 
put  together  and  fastened  as  herein  described  and  as  circumstances  may  reqoira  tt 
secure  a  strong  and  substantial  class  of  work. 

When  a  sufficient  stretch  of  the  old  work  shall  have  been  taken  up,  the  top  sides  of 
the  crib  work  must  be  brought  to  an  uniform  height  at  low-water  line,  either  bj  catting 
down  or  renioving  some  of  the  upper  timbers,  or  using  suitable  levelling  pieces,  as  mij 
•be  required. 

The  side  timbers  are  to  be  12  inches  square  and  12  inches  thick  by  13^  india 
deep,  generally  not  less  than  40  feet  long,  or  of  such  other  lengths  as  will  break  joicb 
over  and  upon  the  di^erent  cribs.  No  two  joints  in  diffei*ent  courses  are  to  be  neuer 
each  other  than  10  feet,  and  no  vertical  joints  in  the  alternate  courses  are  to  be  seirer 
each  other  than  5  feet 

The  timbers  are  to  be  counterhewn  if  required,  laid  so  as  to  leave  a  spaoe  d 
one  inch  and  a  half  (I ^)  between  the  courses,  except  the  rear  part  of  the  pier,  Iron 
the  water  line  outwai*ds  to  a  depth  of  8  feet  of  wat«r,  where  they  are  to  be  laid  as  ^am 
as  possible  to  prevent  sand  or  shingle  from  the  beach  working  through  the  per  intothi 
channel.  The  sides  to  be  carried  up  to  a  batter  of  one  in  twelve,  and  to  a  like  heiglittf 
the  general  line  of  the  present  pier. 

The  side  timbers  to  form  close  buttrjoints  at  the  ends  where  they  conneet,  exeqit 
in  the  top  i-ound  or  upper  course  of  timber,  where  the  joints  are  to  be  scarfed  at  theenib: 
the  scarf  to  be  square  at  heel  and  toe  and  have  a  lap  of  16  inches. 

Underneath  the  butt-joints  and  also  those  that  are  scarfed,  there  ranst  be  a  bkek 
1^  X  12  X  18  inches.  Each  scarf  joint  to  be  secured  by  means  of  a  bolt  18  inches  kag 
and  three-quaiters  (|)  of  an  inch  diameter,  and  each  end  of  a  timber  at  the  butt-joiiit  to 
be  secured  with  a  bolt  of  like  dimensions. 

Tbansvbrse  Ties, — of  flatted  pine  timber,  of  a  size  to  square  10  by  11  inches  at  boA 

ends,  and  of  sufficient  length  to  extend  across  the  pier,  are  to  be 
placed  not  more  than  10  feet  apart  in  every  course  of  the  superstructure,  and  i* 
arranged  that  the  ties  resting  on  the  different  rounds  of  timbers  shall  be  mid-way  betvcft 
those  of  the  courses  immediately  below  and  above. 

Their  ends  are  to  be  dovetailed  3^  inches  into  the  timbers  under  and  over  them,  t^ 
^dovetail  to  splay  1  i  inch  on  both  sides,  so  as  to  stand  8  inches  at  the  neck  aad  H 
inches  at  the  outer  end. 

Under  the  head  of  each  tie  at  the  point  between  the  courses  immediately  belov  it,  ^ 
a  block  lA  X  1 2  X  12  inches  is  to  be  inserted  to  give  an  uniform  bear  ig,  and  a  rag-bolt  9 1 
feet  long,  seven-eighths  (^)  of  an  inch  diameter,  is  to  be  driven  through  the  heti  d 
each  tie. 


Longitudinal  Timbers — At  the  end  where  the  pier  is  30  feet  or  more  in 

longitudinal  timbers  of  flatted  pine  10  inches  thick  arttol* 
carried  up  between  the  alternate  ranges  of  ties.  They  are  to  be  framed  and  us^Ad 
into  the  cix»s  ties,  have  blocks  under  them,  and  be  fastened  at  the  crossings  by  meaiis  rf 
white  oak  treenails  2  inches  diampter  and  16  inches  long.  Where  the  new  and  flU 
works  connect,  che  side  timbers  are  to  be  scarfed  on  to  each  other  and  secured  in  goA  > 
manner  as  may  be  directed. 
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Binding  Pieces — of  4x10  inches  pine  plank  are  to  be  placed  vertically  inside  of 

both  the  front  and  rear  sides  of  the  pier  for  its  entire  height,  and 
fastened  -with  spikes  five-eigliths  (|)  of  an  inch  diameter  and  10  inches  long  ;  one  spike 
at  every  crossing  of  a  side  timber.  They  ai*e  to  be  not  more  than  13  feet  apart  and 
placed  immediately  after  the  second  course  of  timber  is  put  on.  They  must,  in  every  case, 
extend  from  one  foot  below  water  line  to  within  4  inches  of  the  top  of  the  pier,  and  be 
spiked  to  the  old  timbers  at  6  inches  or  more  under  the  water  suiface. 

Stringers. — For  100  feet  or  more  at  the  end  of  the  pier,  the  top,  if  found  necessary, 

is  to  be  CO  veiled  with  plank  to  form  bearings,  for  which  stiingei'S  7  by 
10  inches  of  pine  are  to  l)e  secured  with  8-inch  pressed  spike,  diiven  through  the  lower 
ungle  into  the  cross  ties.     Their  tops  are  to  be  on  the  same  level  as  the  side  timbers. 

There  are  to  be  five  ranges  of  stringers  in  the  30  feet  wide  part  of  the  pier,  and  three, 
•when  directed,  where  the  width  is  20  feet. 

Ballast  or  Filling. — The  whole  interior  of  the  superstructure  must  be  filled  with 

ballast  in  the  following  manner  t.6.,the  stones  in  the  present 
|)ier  are  to  be  placed  along  both  the  inner  sides  of  the  work  and  carried  up  to  within  9 
inches  of  the  finished  height  of  the  top,  and  for  such  a  width  on  both  sides  as  can  lie 
•done  with  the  stone  available  from  the  old  work,  within  a  stretch  of  pier  to  be  rebuilt. 
In  case  there  is  not  a  sufficient  quantity  to  fill  the  entire  space,  the  middle  part  can  be 
made  up  of  an  approved  class  of  coarse  gravel  or  shingle,  such  as  can  be  obtained  within 
2}  miles  of  the  place  ;  the  top  part  of  the  pier  is  then  to  be  covered  to  the  full  height  of 
the  side  timber  with  a  smaller  and  finer  class  of  gravel,  such  as  may  be  approved  by  an 
officer  entrusted  by  the  Department  with  that  duty. 

The  coarse  gravel  for  filling,  as  well  as  the  fine  gravel  required  to  form  the  top 
<;0Tering,  will  be  paid  for  at  the  rate  stated  in  the  tender. 

Plank  Covering,-  -where  required  and  ordered,  is  to  be  of  pine,  3  inches  or  5  inches 

in  thickness,  as  may  be  directed,  laid  at  right  angles  to  the 
<ihannel  or  otherwise,  one  inch  apart,  and  fastened  at  the  ends  and  at  every  crossing  of  a 
4stringer  with  pressed  spikes  four  inches  longer  than  the  thickness  of  the  plank  they  are 
to  secure. 

Where  the  pier  is  30  feet  or  more  in  width,  the  plank  must  be  of  sufficient  length  to 
pass  over  a  side  timber  and  meet  on  the  centre  stringer ;  and  where  required  on  the 
20  feet  part  of  the  pier,  every  three  planks  in  width  must  break  joints  properly  with 
those  on  each  side  of  them.  The  covering  is  to  be  further  secured  by  chamfered  cap- 
pieces  of  white  oak  or  rock  elm  timber,  each  10  by  6  inches ;  o^e  range  laid  along  each 
side,  and  where  the  pier  is  30  feet  or  more  in  width,  thei'e  will  be  a  range  along  the 
centre  over  the  joining  of  the  plank.  The  cap-pieces  are  to  be  fastened  with  rag-bolts 
three-quarters  (f )  of  an  inch  diameter  and  1 8  inches  long. 

If  directed,  waling  pieces,  12  x  10  inches,  of  white  oak  or  rock  elm,  chamfered  on 
the  edges,  are  to  be  placed  along  the  channel  side  of  the  pier,  within  ^ve  feet  of  the  top, 
or  at  such  other  height  as  may  be  subsequently  decided.  They  are  to  be  fastened  with 
rag-bolts,  one  inch  and  one-eighth  (1^)  in  diameter,  20  inches  long,  made  with  good  upset 
hctfkds,  and  driven  ej|ht  feet  apart,  or  such  other  distance  as  may  be  required. 

Where  the  waling  pieces  on  the  old  pier  require  to  be  renewed,  either  for  short  or 
long  stretches,  on  either  or  both  sides  of  the  channel,  the  contractor  must  do  the  work, 
if  so  directed,  at  the  rate  stated  in  the  tender. 
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Any  repairs  that  may  be  required,  and  which  tlie  contractor  may  be  directed  to  do 
to  the  plank  covering  of  the  old  piera,  on  either  the  north  or  the  south  side  of  the 
channel,  must  be  done  at  the  prices  tendered. 

Stone  for  ballast,  required  to  be  furnished  for  any  part  of  the  pier-work  on  either 
side  of  the  channel,  must  be  provided,  delivered  and  placed  in  the  work  by  the  contractor 
at  the  price  stated  in  the  tender. 

The  j)rices  tendered  for  timber-work,  iron,  etc.,  it  is  to  be  distinctly  understood,  aw 
to  be  applied  as  payment  in  full  for  all  such  repairs  as  the  contractor  may  be  called  upoa 
or  requested  to  make  to  the  existing  pier- work  on  either  side  of  the  channel. 

Mooring  Posts — of  white  oak  or  rock  elm,  9  feet  long  and  10  inches  diameter,  are 

to  be  placed  in  the  pier  from  60  to  60  feet  apart,  or  at  such  other 
distances  as  maj'^  be  subsequently  determined.  They  must  be  properly  dressed,  covered 
on  top  with  an  approved  cast  iron  cap-piece,  notched  at  bottom  to  receive  cross  pieces  five 
feet  long,  be  fastened  to  the  cross  ties  with  screw-bolts  one  inch  and  a  quarter  (IJ") 
diameter,  and  be  otherwise  secured  as  directed,  placed  so  as  to  stand  20  inches  over 
the  top  of  the  pier,  and  have  the  ballast  around  them  well  packed. 

Tlie  west  end  of  the  north  pier  is  either  to  be  sheeted  anew  or  the  present  6-inch 
oak  shc-eting  repaired  as  may  be  directed,  and  repaira  or  renewals  of  a  like  nature  must 
be  made  at  the  other  ends  of  the  piers,  if  ordered,  and  to  which  the  respective  price* 
stated  in  the  tender  for  oak  *  plank  and  pressed  spikes  are  to  apply  and  be  a  payment 
in  full  for  the  removal  of  the  old  materials,  as  well  as  placing  and  securing  the  W 
materials  used  in  the  work. 

Where  the  old  superstructure  has  to  be  removed  through  what  is  called  the  **  beach," 
all  sand  and  rubbish  for  a  space  of  two  feel  in  width  at  bottom  and  to  a  slope  of  one  to 
one,  must  be  removed.  This  material  must  again  be  replaced  as  soon  as  the  prcgress  of 
the  works  will  admit,  the  removal  and  replacing  of  which  will  be  paid  for  at  the 
respective  rates  stated  in  the  tender. 

The  outer  faces  of  the  sujKJrstructure  of  the  new  work,  from  the  top  to  low- water 
line,  must  be  hewn  down  neatly  to  lines  corresponding  to  its  position,  and  every  thing  doD« 

that  may  be  required  to  leave  the  whole  in  a  finished  and  satisfactory  condition. 

->  • 

It  is  to  be  clearly  and  distinctly  imderstood  that  the  prices  tendered  for  the  differ- 
ent kinds  of  materials  and  workmanship  are  to  be  applied  either  to  the  renewal  or  to 
the  repaira  of  any  part,  small  or  otherwise,  of  the  superstructure  of  the  pier  on  either  or 
both  sides  of  the  channel  that  the  contractor  may  be  called  upon  to  execute  by  the 
Department  of  Public  Works. 

All  materials  used  in  tlio  works  must  be  of  the  best  class  of  their  respective  kinds, 
and  the  prices  tendered  for  the  different  items  of  work  must  cover  the  entire  cost  of 
procuring  materials,  tools,  vessels,  scows  and  labor,  providing  service  ground  and  evert 
contingency  connected  directly  or  indirectly  with  the  prosecution  of  the  work,  whid. 
throughout,  must  be  executed  in  a  substantial  and  workmanlike  manner,  agreeably  to  the 
j)lan  contemplated  in  the  foregoing  specification  and  the  instruction  of  the  officer  in  char^ge. 

In  all  mattera  connected  with  the  prosecution  of  the  works,  the  transportation  aai 
delivery  of  materials  of  any  kind  required  for  them,  or  in  making  arrangements  for  those 
purposes,  the  conti-actor  must  be  governed  by  the  canal  regulations  and  the  interpretation 
put  upon  them  by  the  office^  entrusted  with  that  duty.  He  must  further  use  ever* 
j)recaution  to  guard  against  interrupting,  impeding  or  in  any  way  interfering  with  the 
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navigation,  as  he  will  be  held  strictly  and  legally  liable  for  all  damage,  loss  or  detention 
that  any  vessel,  when  passing  through  the  canal,  may  sustain  from  any  of  his  acts, 
whether  such  may  result  from  a  desire  to  prosecute  the  works,  inattention  or  any  other 
cause. 

Payments  will  be  made  at  intervals,  according  to  the  comparative  value  of  the  work 
done,  on  a  certificate  from  the  officer  in  charge  that  the  materials  are  of  a  proper  class 
and  that  the  work  has  been  faithfully  performed ;  but  no  advance  will  be  made  on 
materials  until  they  are  in  the  work,  and  ten  per  cent,  on  the  progress  estimates  will  be 
retained  until  the  final  completion  of  the  contract. 

• 

The  works  are  to  be  commenced  immediately  after  the  person  whose  "  tender'*  has 
been  accepted  shall  have  entered  into  contract  with  the  Department  of  Public  Works, 
and  must  be  proceeded  with  in  such  a  manner  as  to  ensure  the  completion  of  the  whole* 
by  the  1st  day  of  December,  1879. 

■ 

JOTTN  PAGE, 

Chief  L.tyineer  of  Public  Works, 
Ottawa,  15th,  August,  1879. 
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APPENDIX  No.  28. 


SPECIFICATION 


For   EngineSy  Machinery  and  Bully  f^r  a  GJiain    Tug, 


This  sabmerged  Chain  Tu^  to  be  on  the  same  principle  as  that  built  for  the  Mon- 
treal Harbour  Trust ;  but  the  hull  to  be  longer  and  wider,  with  diagonal  trossiug  tb« 
whole  length  of  hull,  and  to  be  provided  with  cabin  room  on  the  upper  deck  for  the 
accommodation  of  the  officars  amd  men.  The  engines  are  also  to  be  condensing  in 
place  of  high  pressure,  for  the  economizing  of  fuel,  and  the  boat  to  be  fitted  with  hauiing- 
engines  for  the  purpose  of  taking  in  and  reeling  the  tow-line. 

DETAILS. 

Engines. 

To  hare  two  cylinders  twenty-two  inches  (22)  diameter  by  five  feet  (5)  stroke  of 
piston. 

These  cylinders  to  be  of  cast  iron,  cast  of  a  mixture  of  scrap  and  pig  iron,  as  hard  ai 
can  be  well  bored. 

These  cylinders  te  be  bored  perfectly  round  and  parallel,  and  when  bored  to  be 
entirely  free  from  blow-holes  or  spongy  spots. 

Each  cylinder  to  be  furnished  with  a  pair  of  valve  slides,  working  on  valve  faoe^ 
planed  and  scraped  to  perfectly  steam-tight  faces,  and  the  valves  themselves  to  be  pUnefl 
on  their  faces  and  four  sides,  and  to  be  be  scraped  up  to  {[perfectly  steam-tight  surfaces  on 
their  working  faces. 

f^^*"  The  steam  pressure  to  be  removed  from  the  slide  valves  by  ''Adams'"  rings,  whkk 

are  to  be  fitted  into  suitable  turned  recesses  in  the  back  of  each  valve. 

tww  cbMtf.  The  ralve  chests  to  be  circular  in  form,  of  the  necessary  depth  and  thickness,  and  to 

be  furnished  at  each  of  the  outer  ends  with  brass  stuffing  boxes  and  brasb  packing  glmdi 
finished  bright. 
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APPENDIX  No.  29. 


RIVER  ST.  LAWRENCE. 


SPECIFICATIONS  of  Works  to  be  done  for  the  improvement  of  the 

CHANNEL  through   GALOPS  RAPID. 


The  works  for  wliich  tenders  are  invited  consist  of  deepening,  widening  and  other- 
wise forming  a  nearly  straight  channel  through  that  part  of  the  Galops  Rapid  from  a 
point  abreast  of  the  extreme  upper  end  of  the  entrance  pier  to  the  Gralops  Canal,  and 
extending  downward  to  deep  water  below  the  bar  or  to  opposite  what  is  called  Colds]>ring 
Bay  on  the  line  indicated  in  red  on  the  plan. 

To  effect  this  object  the  operations  must  throughout  be  conducted  in  an  unusually 
rapid  current,  which  at  some  places  runs  obliquely  across  the  contemplated  line  of  im- 
provements. Besides,  interruptions  are  almost  certain  to  be  experienced  from  the  passage 
of  both  upward  and  downward-bound  vessels,  and  large  rafts  of  timber  descending, 
especially  such  of  them  as  are  not  under  proper  control. 

Parties  intending  to  tender  for  the  works  are  especially  requested  to  bear  these  facts 
in  mind,  and  they  are  hereby  further  informed  that  they  are  expected  to  visit  the  locality 
before  tendering.  Moreover,  it  is  fully  believed  that  persons  who  have  not  hitherto 
given  their  attention  to  the  subaqueous  excavation  of  rock  and  other  hard  material,  or 
are  unfamiliar  with  conducting  works  in  rapid,  turbulent,  cross  or  oblique  currents  in  an 
immense  body  of  water,  would  consult  their  own  interest  by  not  tendering  for  this 
unusually  difficult  undeitaking. 

The  channel  is  to  be  made  200  feet  in  width,  with  side  slopes  of  three  to  one,  and 
the  extreme  distance  within  which  deepening  or  widening  has  to  be  done  is  about  five- 
eighths  of  a  mile  ;  for  fully  one  half  of  this  distance  in  the  aggregate  work  at  several 
detached  places  will  be  necessary.  Between  the  bars  and  shoals  there  are  generally  deep 
depressions  in  the  bed  of  the  river  of  sufficient  dimensions  to  contain  the  greater  part,  if 
viot  all,  of  the  materials  that  have  to  be  reni<^^'0'l,  provided  it  be  properly  distiibuted. 
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The  bottom  of  the  channel  at  all  places  except  that  part  through  Island  Shoal  a&f 
the  Lower  Bar,  is  to  be  made  so  as  to  have  a  depth  of  1 6  feet  of  water  over  it  at  a  tinic 
when  there  is  9  feet  of  water  on  the  miire  sill  of  the  guard  lock  of  the  Galops  CanaL 

Through  Island  Shoal  and  the  Lower  Bar  the  bottom  is  to  be  sunk  one  foot  lower 
than  at  other  places,  otherwise  the  respective  depths  will  be  7  and  8  feet  below  the  mibe 
sill  of  the  guard  lock  ;  this  is  of  course  in  addition  to  the  surface  declivity  of  the  water 
of  the  rapid  under  the  level  of  the  canal  entrance  at  a  time  when  there  is  9  feet  on  tk 
mitre  sill  of  the  guai-d  lock. 

« 

There  are  six  different  places  within  the  distance  previously  mentioned,  where 
excavation  has  to  be  done  in  order  to  obtain  the  necessary  depths  and  width  of  channel 
They  are  situated  in  descending  order  as  follows  : — 

1st.  The  Upper  Bar  extends  from  the  pier  head  at  the  entrance  of  the  Galops  Canal 
to  Adams'  Island.  It  is  generally  one  foot  higher  than  th^  required  level  of  the  bottom^ 
but  within  the  line  of  the  channel  for  a  distance  of  about  250  feet  it  stands  from  one  to 
five  feet  higher  than  the  contemplated  bottom.  This  shoal  consists  of  rock  with  scattered 
boulders  over  it. 

2nd.  The  outer  or  northern  rough  n^argin  of  what  is  called  the  Eddy  Reef,  at  the 
foot  of  Adams'  Island,  has  to  be  removed  in  order  to  straighten  the  channeL  It  oonsisU 
for  the  most  part  of  an  accumulation  of  boulder  stones  held  together  by  hard  mAtezial 
overlying,  it  is  believed,  similar  '•ock  to  that  which  at  other  places  is  found  to  form  the 
bed  of  the  river.  • 

3rd.  Tlie  south  point  of  what  is  termed  the  North  Shoal,  right  abreast  of  the  guard 
lock,  has  also  to  be  removed.  It  is  fully  120  feet  long  in  line  of  channel  and  from  5  to 
25  feet  in  width ;  the  greatest  depth  of  cutting  is  about  5  feet,  which  is  chiefly  if  not 
wholly  of  rock. 

Contractors  should  bear  in  mind  that  at  this  place  and  at  the  Upper  Bar,  opposite 
the  immediate  entrance  to  the  canal,  the  operations  connected  with  deepening,  widening 
and  improving  the  channel  will  unavoidably  be  subject  to  frequent  interruptions  fLX)m  ihe 
passing  of  vessels  and  more  particularly  from  the  passing  of  large  rafts  of  timber  whidi 
sometimes  become  unmanageable  and  occupy  the  greater  part  of  the  channel. 

4th.  The  north  point  of  the  South  Shoal  directly  opposite  that  on  the  north  side  of 
the  channel  presents  an  abnipt,  rocky  face  that  at  a  few  prominent  places  has  to  be 
removed  and  the  channel  in  their  vicinity  made  to  the  depth  previously  stated. 

5th.  The  Island  Shoal  extends  entirely  across  the  proposed  channel,  and  is  from  250 
to  350  feet  in  length,  parallel  with  the  river,  all  of  which  will  hare  to  be  lowered  from  5 
to  7  feet  to  give  a  depth  of  17  feet  at  ordinary  low  water.  This  shoal,  like  most  of  tie 
others,  is  hard,  irreguldrly-stratified  rock. 

6th.  The  Lower  Bar  is  a  continuous  ledge  of  rock  that  extends  from  the  north  shore 
of  the  river  to  what  is  known  as  Capstan  Point,  on  Galops  Island.  It  is  from  550  to 
600  feet  in  length,  in  line  of  the  proposed  channel,  and  will  require  to  be  lowered  from  4 
to  7  feet  at  low  water,  or  at  a  time  when  there  is  9  feet  of  water  on  the  mitre  sill  of  the 
guard  lock. 

At  this  place,  the  swiftness  of  the  current  and  turbulence  of  the  water  will  render 
the  operations  unusually  difficult,  and,  without  great  watchfulness  and  caro,  they  will 
doubtless  be  even  hazardous. 
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• 

As  already  stated,  there  are  generally,  below  or  between  the  respective  bars, 
stretches  of  water  sufficiently  deep  to  contain  the  bulk,  if  not  all,  of  the  materials  that 
have  to  be  removed.  It  is  thought  that  after  the  materials  have  been  sufficiently 
loosened  by  blasting,  they  may  for  the  most  part  be  dragged  into  deep  water  by  heavy 
rakes  attached  to  the  chain  vessel  subsequently  mentioned,  or  in  such  other  way  as  may 
be  found  suitable  when  the  works  are  in  progress  ;  provided  always  that  the  top  parts  of 
the  material  when  in  place  are  kept  at  least  two  feet  below  the  bottom  of  the  cuttings  ; 
but  the  top  of  the  material  placed  below  the  Lower  Bar  must  be  at  least  three  feet  under 
the  bottom  of  the  cutting. 

From  the  trials  by  drilling  and  otherwise  that  have  been  made,  it  is  believed,  as 
before  stated,  that  the  bulk  of  the  materials  necessary  to  be  removed  to'  obtain  the  full 
depth  and  width  of  the  proposed  channel  consists  of  a  very  hard  class  of  irregularly- 
stratified  limestone,  over  which  there  are,  at  several  places,  boulder  stones  embedded  in 
indurated  clay  and  cemented  gravel. 

When  the  works  are  in  pi-ogress,  it  is  to  be  clearly  understood  that  the  material, 
after  it  has  been  loosened  by  blasting  or  otherwise,  must  be  removed  as  soon  as  possible, 
especially  if  any  part  of  the  rock  is  forced  up  higher  than  the  present  bottom. 

« 

To  be  certain  of  this  course  being  strictly  carried  out,  no  more  material  is  to  be 
loosened  or  displaced  by  V)lasting  at  one  time  during  the  season  of  navigation  than  the 
contractor  has  the  means  of  fully  removing  wiihin  three  hours  after  each  explosion  to  a 
depth  of  at  least  that  of  the  adjoining  parts  of  the  bottom. 

This  indispensable  course,  together  with  the  disposing  of  the  loosened  materials 
from  the  Lower  Bar  and  Island  Shoal  in  the  deep  water  below  these  places,  renders  it 
also  necessary  that  the  operations  should  be  commenced  at  the  down-stream  end  of  where 
the  deepening  has  to  be  done,  to  secure  the  assistance  of  the  current  in  clearing  away  the 
debris  or  light  parts  of  the  loosened  materials. 

It  is  further  believed  that  the  moorings  and  the  chain,  as  at  j)resent  laid  down,  are 
favorable  for  commencing  and  proceeding  in  this  way. 

All  the  operations  nmst  be  conducted  in  such  a  manner  as  to  occupy  at  all  times 
the  least  possible  width  of  the  water-way,  especially  where  they  are  at  or  near  the  present 
navigable  channel. 

Moreover,  it  must  be  clearly  and  distinctly  understood  that  the  channel  now  used 
by  vessels  in  passing  through  the  rapid  shall  not  be  in  any  way  obstructed  during  th^ 
prosecution  of  the  works. 

As  this  special  condition  could  not  consistently  be  applied  to  the  removal  of  the 
Upper  Bar,  unless  under  such  arrangements  as  it  would  be  extremely  difficult  to  effect 
and  very  uncertain  of  execution,  it  is  to  be  fully  and  distinctly  understood  that  all  the 
works  connected  with  the  removal  of  the  Upper  Bar  must  be  done  between  the  closing  of 
navigation  one  season  and  the  oi^ening  of  it  the  following  spring. 

In  order  to  be  made  aware  of  the  movement  of  vessels  and  rafts  in  the  vicinity  ot 
the  rapids,  and  thereby  be  able  to  regulate,  to  some  extent,  the  working  opei'ations,  the 
contractor  will  be  expected  to  make  arrangements  to  receive  by  telegraph,  from  some 
place  near  Prescott  such  as  Windmill  Point,  the  time  when  vessels  downward  bound  pass 
that  place,  and  when  rafts  of  timber  leave  or  pass  it.  He  might  also  be  informed  from 
Morrisburg  or  the  Village  of  Iroquois,  when  an  upward-bound  vessel  passes  either  of 
these  places.     The  notices  thus  received  might  be  communicated  to  those  on  board  the 
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vessels  employed  in  tbe  channel  by  signals  from  a  house  at  the  guard  lock,  or  some  atha 
prominent  place  on  the  shore  in  that  neighborhood. 

Explanations  have  been  given  as  to  what  is  contemplated  to  be  done,  and  attention 
drawn  to  some  of  the  difficulties  certain  to  be  met  with  in  effecting  the  object,  whik 
others  will  naturally  present  themselves  to  a  shrewd,  experienced  contractor.  It  & 
however,  believed  that  none  of  them  are  of  a  nature  which  cannot  be  successfully  mft 
by  determination  and  skilful  arrangements  judiciously  made  for  that  purpose. 

The  deepeniug,  wideniug  and  formation  of  tlie  channel  is  to  be  let  by  the  cubic  yard 
of  the  material  removed,  to  give  the  actual  width  and  the  respective  depths  before  stated, 
the  whole  of  which,  whatever  its  natui'e  or  character  may  be,  it  is  to  be  clearly  and 
distinctly  understood,  will  be  measured,  estimated  and  computed  in  the  solid,  and  be  psid 
for  at  one  uniform  rate. 

For  this  purpose,  careful  soundings  wore  taken  in  the  autumn  of  1876,  at  a  favor&Vle 
stage  of  the  river  and  reduced  to  a  datum  line  corresponding  to  the  declivity  of  the 
43urface,  with  a  depth  of  9  feet  of  water  on  the  mitre  sill  of  the  guard  lock. 

These  soundings  will  be  checked  over  the  whole  area  to  be  deepened  and  widened, 
and,  where  necessary,  they  will  be  corrected  as  the  works  progress  and  be  referred  to  a 
fixed  and  permanent  bench  mark. 

Duplicate  copies  of  the  sections  made  from  these  soundings  will  from  time  to  time 
be  prepared,  one  of  which  will  be  placed  on  record  in  the  office  of  the  Department  of 
Public  Works,  and  the  other  remain  with  the  officer  in  charge. 

From  these  documents,  after  it  has  been  fully  ascertained  that  the  different  places 
liave  been  excavated  or  otherwise  made  to  the  width  and  sunk  to  the  respective  depths 
contemplated,  the  extent  of  work  done  and  for  which  the  contractor  is  entitled  to  be  paid 
will  be  computed. 

The  deepening  and  improvement  of  the  channel  through  this  rapid  being  looked 
upon  as  an  undertaking  of  an  unusually  difficult  nature,  requiring  not  only  eneigy,  but 
practical  knowledge  and  skill,  contractors  are  requested  to  bear  in  mind  that,  to  entitle  a 
tender  to  full  consideration,  it  must  be  accompanied  by  a  paper  signed  by  the  party, 
giving  a  moderately-full  description  of  the  mode  proposed  to  be  adopted  in  accomplishing 
the  object.  This  is  deemed  necessary  in  order  to  be  able  to  form  an  opinion  as  to  the 
•capability  of  the  tenderer  for  the  full  and  satisfactory  execution  of  the  work. 

To  enable  a  proper  examination  to  be  made  of  this  rapid,  with  a  view  of  ascertaining 
the  nature  and  extent  of  the  obstructions  that  will  have  to  be  removed  or  otherwise  over 
come,  a  chain  vessel  of  sufficient  power  for  that  service  was  built  and  fitted  up  in  1876. 
The  same  season  a  chain  was  laid  through  the  rapid,  and  the  vessel  placed  in  position, 
brought  into  use,  and  continued  until  the  approach  of  winter,  when  it  was  hauled  off  and 
taken  to  Prescott,  where  it  now  remains. 

The  vt«sel  is  112  feet  in  length,  27  feet  breadth  of  beam,  and  draws  about  five  feei 
water  with  fuel  on  board  ;  it  is  built  in  the  most  substantial  manner,  with  double  frames 
of  white  oak  timber,  and  fastened  in  every  way  likely  to  give  strength  and  security.  The 
engines  are  high  pressure  and  condensing,  with  two  cylindera  of  22  inches  diameter  and 
five  feet  stroke  ;  they  are  built  unusually  strong,  and  fitted  up  with  all  the  latest  iraprove- 
ments  and  equipments. 
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The  two  boilers  with  which  it  is  suppliwl  are  of  the  best  description  of  umUTial  and 
vrurkmaiisbip,  and  ol  ample  capacity  for  supplying  all  the  steam  required  for  the  engines, 
<lrills  and  other  piirjioses.  It  is  provided  with  six  anchor  timbers  or  "spuds,"  with 
gearings  for  working  them  wljen  required  ;  four  steam  (percussion)  drills  have  been  fitted 
up  in  connection  with  the  spuds  on  the  forward  part  of  the  vessel,  and  there  is  sufficient 
AcconiTnodation  on  bo:ird  for  at  least  18  men. 

The  chain  on  which  the  vessel  works  when  in  position  is  made  fast  at  the  lower  end 
of  Adam's  Island  and  is  extended  downwards  through  the  rapid.  It  was  made  to  order, 
with  links  of  a  special  length  to  work  over  sprockets  ;  it  is  of  the  very  best  description  of 
1^-inch  iron,  and  was  properly  tested  before  it  was  delivered. 

At  first  there  was  a  vast  deal  of 'trouble  experienced  in  getting  the  chain  and  vessel 
into  ]M>8ition,  arising  in  a  great  measure  from  a  desire,  not  only  of  having  the  chain  laid 
straight,  but  of  having  it  as  tight  as  possible  and  made  fast  at  both  ends.  It  was,  how- 
ever, subsec^uently  found  that,  by  leaving  the  lower  end  of  it  loose,  the  vessel  could  readily 
be  controlled  in  the  rapid  with  the  ass -stance  of  a  small  tender  alongside,  and  that  it 
'Could  )>e  anchored  where  required,  and  in  swift  parts  of  the  current  remained  quite  steady. 
On  lino  of  the  proposed  channel  a  number  of  holes  were  drilled  several  feet  into  the  rock  ; 
«till  it  is  proper  to>  state  that  the  season  of  navigation  was  nearly  closed  before  arraiig<*- 
inents  could  be  made  to  commence  drilling  operations,  and  there  being  no  skilled  w^orkmeii 
-on  hand   for  that  purpose  only  a  few  trials  were  made. 

These  experiments  were,  however,  favorable,  and  the  means  of  controlling  the  vessel 
lieing  satisfactory,  there  seems  to  be  no  reason  now  to  apprehend  difficulties  which  cannot 
be  successfully  met,  especially  in  view  of  the  improvements  which  can  be  readily  made  in 
the  arrangements  for  effecting  the  contemplated  objects. 

The  vessel  and  its  equipments,  together  with  the  chain  on  which  it  works,  the 
contractor  will  be  allowed  to  use  on  such  conditions  as  will  secure  their  safety,  and  at 
such  a  rate  per  month  during  the  time  they  are  used  as  stated  in  the  tender  upon  which 
the  contract  is  awarded. 

Contractors  are  invited  to  examine  the  vessel  where  it  is  now  moored  at  Prescott, 
not  necessarily  with  a  view  to  carrying  on  drilling  operations  on  board  of  it,  but  with  a 
view  to  its  use  as  a  means  of  controlling,  placing  and  keej)ing  in  position  such  vessels, 
machinery  or  other  equipments  as  may  be  employed  for  any  purpose  connected  with  the 
'works  when  in  progress. 

The  contractor  to  take  the  vessel  at  the  place  where  it  is  now  mooi*ed  and  in  the 
condition  it  now  is^  do  all  such  repairs  as  may  be  required  to  it,  all  of  which,  together 
with  taking  it  to  the  place  where  it  is  to  be  used,  placing  it  on  the  chain,  working  it  and 
taking  every  precaution  to  guard  and  protect  it,  must  be  done  at  his  own  (the  contractor's) 
^sole  cost  and  expense. 

He  must,  further,  at  the  close  of  each  working  season,  take  the  vessel  to  a  place  of 
safety,  keep  watchmen  upon  it,  and  do  everything  necessary  to  protect  the  vessel  and  its 
equipments  from  injury,  in  like  manner  as  a  careful  and  prudent  man  would  do  with  his 
own  individual  property. 

It  may  here  be  stated  that  no  objections  will  be  made  to  the  contractor  removing  the 
cabin  and  upper  works,  changing  the  drilling  arrangements  or  introducing  a  steel  sprocket- 
wheel  in  place  of  the  present  diain  barrels,  if  any  or  all  of  these  changes  ate  considered 
^dosirable.     No  change  or  alteration,  however,  is  to  be  made  to  any  partof  the  reesel  or  to 
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anj  of  its  equipments  without  the  sanction  of  the  Chief  Engineer  of  the  Department  of 
Public  Works  being  first  obtained. 

The  contractor  should  also  bear  in  mind  that  all  repairs  that  may  be  required,  as 
well  as  any  alterations  that  may  be  permitted  to  be  made  to  the  vessel  or  anything  con- 
nected with  it,  together  with  its  full  and  satisfactory  maintenance,  must  all  be  done  bj 
and  at  the  cost  and  expense  of  the  contractor,  who  will,  in  every  respect,  be  held  liable 
for  their  safety  and  efficiency  from  the  day  the  contract  is  signed  until  the  final  and  fall 
completion  of  the  works  and  the  delivery  of  the  vessel  and  its  equipments  in  such  a  place 
of  sflfety  as  the  Department  of  Public  Works  may  determine.  The  vessel  to  be  returned 
in  a  good  condition  and  state  of  repair  and  in  every  respect  as  well  equipped  and  furnished 
as  when  handed  over  to  the  conti*actor. 

It  is  to  be  distinctly  understood  that  an  officer  in  the  sei-vice  of  the  Department  of 
Public  Works  is  to  remain  on  either  the  chain  vessel  or  on  some  other  vessel  connected 
with  the  works,  and  be  provided  with  a  berth  and  board  by  the  contractors  during  the 
working  season  for  the  whole  time  the  operations  are  in  progress. 

Before  the  chain  vessel  or  any  of  its  equipments  are  handed  over  or  placed  in  any 
way  under  the  control  of  the  contractor,  he  must  insui*e  the  same  in  favor  of  the  Minister 
of  Public  Works  for  the  sum  of  thirty -Jive  thousand  dollars  ^  in  the  office  of  some  Canadian 
or  English  Insurance  Company  approved  by  the  Department  of  Public  Works,  and  the 
insurance  must  be  renewed  and  continued  until  the  full  and  satisfactory  completion  of  a 
channel  of  the  dimensions  contemplated  in  this  specification. 

To  enable  the  line  and  position  of  the  channel  to  be  determined  at  any  place  withiu 
it,  two  range  marks  are  to  be  placed  on  the  shore  in  continuation  of  the  centra  line  on 
both  the  up-stream  and  down-stream  sides.  The  upper  range  to  be  placed  a  little  west  of 
Boulton's  Point,  in  the  most  advantageous  position  that  can  be  selected ;  one  in  the 
low  ground  lying  along  the  margin  of  the  river,  the  other  on  high  ground  further  to  the 
west. 

s 

The  lower  range  is  to  be  on  Galops  Island — one  of  them  on  what  is  called  Tripod 
Point,  and  the  other  on  the  high  ground  on  the  south-east  side  of  Rolling  Bay. 

These  range  marks  are  to  be  made  of  a  triangular  form  at  the  base  ;  the  mast  of  the 
lower  mark  to  be  45  feet  high  and  supported  up  to  the  height  of  20  feet  from  all  sides  of 
the  triangle  ;  the  centre  posts  of  those  on  the  high  ground  to  be  40  feet  high,  supported  to 
the  height  of  30  feet  with  braces  from  all  sides  of  the  respective  triangles,  the  braces  to 
be  supported  by  others  starting  from  the  foot  of  the  posts.  ^ 

Foundations  to  be  of  cedar  posts  at  least  16  inches  diameter,  let  ^ve  feet  into  the 
ground  and,  if  the  soil  is  of  a  soft  nature,  the  posts  must  be  framed  to  sub  sills  and  braced. 

The  tops  of  the  posts  are  to  be  tenonned  into  the  main  sills  and  be  fastened  with  pins 
and  bolts.  The  masts  ace  to  be  of  pine  timber  1 2  inches  square ;  the  braces  also  to  be 
pine  from  6"  x  12"  to  10"  x  12*  scantling,  according  to  the  place  they  are  to  occupy. 

The  masts,  braces  and  sills  are  to  be  framed,  bolted  together  and  strapped  with  iron  f 
battens  from  6  to  8  inches  wide  and  1^  inches  thick,  are  to  be  spiked  on  the  face  side  of 
each  of  the  marks,  and,  near  the  top  of  each  mast,  a  disc  of  heavy  tin  is  to  be  fastened, 
and  everything  done  as  indicated  on  the  plan. 

All  the  materials  used  must  be  of  the  best  description,  and  those  over  the  surface  of 
the  ground  must  be  dressed  with  a  plane  and  painted  with  three  coats  of  white  lead  and 
linseed  oil ;  color  to  be  subsequently  determined. 
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WLere  the  continuation  of  the  centre  line  of  the  channel  passes  over  woodland,  such' 
as  that  on  Galops  Island,  the  contractor  must  cut  an  opening  of  such  a  width  that  shall 
leave  a  clear  space  of  fifty  feet  between  the  top  of  the  trees  that  are  left  standing. 

The  providing  of  all  materials,  digging  and  forming  foundation  and  fitting  up  the 
four  range  marks  complete,  as  above  stated ;  together  with  all  chopping  and  clearing 
required  on  the  centre  line,  must  be  tendered  for  in  one  bulk  sum. 

The  preparation  and  fitting  up  of  the  raage  marks  must  be  proceeded  with  imme- 
diately after  the  work  has  been  awarded  and  a  contract  entered  into. 

Contractors  are  requested  to  bear  in  rnind  that  tenders  are  invited,  not  only  for  a 
channel  of  the  width  and  depth  stated  in  the  foregoing  specification,  but  also  for  making 
a  channel  on  the  line  described  and  of  a  like  width  (200  feet  at  bottom),  but  with  two 
feet  less  depth  of  water;  otherwise,  with  15  feet  of  water  on  the  Island  Bhoal  and 
Lower  Bar,  and  14  feet  at  other  places  in  the  channel,  at  a  time  when  there  is  nine 
feet  of  water  on  the  mitre  sill  of  the  guard  lock. 

The  contractor  must  provide,  at  his  own  cost  and  expense,  all  the  service  ground 
that  may  be  required  for  the  placing  and  preparing  of  materials  or  plant,  the  erection  of 
storehouses,  workshops,  temporary  roads,  or  .for  any  purpose  whatsoever  that  may  be 
required  outside  the  canal  lands  in  the  vicinity.  He  must  also  secure  the  right  to  erect 
the  range  marks  on  the  north  shore  of  the  river  as  well  as  for  those  on  Galops  Island. 

No  magazine  in  which  there  is  over  fifty  pounds  weight  of  explosive  substances  will 
be  allowed  at  any  place  within  a  distance  of  one  mile  of  the  navigable  channel  of  the 
river,  nor  within  one  mile  of  the  Galops  Canal. 

The  contractor  must  conduct  the  operations  in  such  a  nfanner  as  not  in  any  way  to 
interfere  with  the  passing  of  vessels,  or  the  passing  of  rafts  of  timber. 

It  is  further  to  be  clearly  understood  that  in  case  of  any  alteration  in  the  position 
of  the  chain  moorings,  or  of  the  chain  itself,  being  required  for  the  advantageous 
prosecution  of  the  works,  at  any  place  where  the  deepening  or  widening  of  the  channel 
has  to  be  done,  the  alteration  must  be  made  by  the  contractor,  at  his  cost  and  expense, 
subject  as  to  position  and  in  every  other  i-espect  to  the  approval  of  the  Department  of 
Public  Works. 

It  is  possible  that  the  chain,  as  now  moored,  may  suit  the  works  on  the  Lowei 
Bar,  and  Island  Shoal,  but  there  is  no  certainty  of  this  being  the  case.  It  is,  however, 
<^rtain  that  the  chain  will  have  to  be  moored  at  a  dififerent  place  from  where  it  is  at 
present,  to  be  serviceable  for  the  deepening  of  the  Upper  Bar,  or  when  removing  the 
point  of  the  i*eef  at  the  foot  of  Adams'  Island,  etc. 

The  prices  tendered  for  the  different  parts  of  the  works  must  include  all  necessary 
vessels,  tugs,  scows,  boats  and  their  equipment,  chain  moorings,  alterations  to  position 
of  chain,  transport,  service  ground,  telegraph  stations  and  service,  deepening  and  widening 
channel  and  removing  of  material,  and  all  the  necessary  work  desciibed  in  the  foregoing 
specification. 

Tenders  will  not  be  considered'  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signatures,  the 
mature  of  the  occupation  and  the  place  of  residence  of  each  member  of  the  same. 
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For  the  fulfilment  of  the  contract^  satisfactory  aecuritj  will  be  required  by  deposit 
of  money  to  the  amount  of  Jive  per  cent,  on  the  bulk  sum  of  the  contract 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  cl 
the  work. 

To  each  tender  must  be  attached  the  a^ual  signatures  of  two  responsible  and  Bolv«Dt 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  d 
these  conditions,  as  well  as  for  the  due  performance  of  the  work  embraced  in  the  contract 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whoK 
"  Tender  "  has  been  accepted  shall  have  entered  into  coutract,and  must  be  proceeded  with 
in  such  a  manner  as  to  fully  satisfy  the  Depai-tment  of  Public  Works  that  the  whole  of 
the  works  embraced  in  the  contract  can  be  fully  completed  on  or  before  the  1st  day  of 
June,  1881. 

JOHN  PAGE, 

Chief  Engineer  of  FubUe  Wcrkt, 
Ottawa,  27th  August,  1878. 


APPE^DIX  No.  30. 


BXTRACT  FROM  THE  Report  of  thb  Chief  Engineer  of  Public  Works,  on  the 
4    Navigation    of    the    River    St.     Lawrence    between    Lake    Ontario    and 
Montreal,  Dated  9th  July,  1874. 


Williamsburg  Canals. 

These  canals  are  situated  on  the  north  shore  of  the  river,  and  were  constructed 
ehieflj  to  overcome  the  Galops  and  other  rapids  of  less  descent,  together  with  certain 
stretches  of  swift  water,  all  of  which  will  he  subsequently  referred  to.  ^ 

Thej  have  been  formed  by  cutting  through  projecting  points,  and  with  the  material 
removed,  enclosing  bays  and  indents  in  the  shore>line  so  as  to  make  in  each  case  a  con- 
-onotis  range  of  bank  between  the  river  and  the  canal. 

Where  the  current  is  strong  and  the  water  deep  or  wherever  required  by  circum- 
stances, the  banks  have  been  kept  in  place  by  a  line  of  rough  ciib  work,  and  along  the 
outer  side,  as  well  as  at  other  places  where  necessary,  they  are  for  the  most  part  protected 
with  a  facing  of  stone. 

In  thorough  cutting  the  channel  was  made  fifty  feet  wide  at  bottom,  with  side  slopes 
of  two  horizontal  to  one  vertical. 

Th«  locks  are  of  a  good  class  of  dressed  stone  masonry,  in  a  fair  state  of  repair ; 
they  are  200  feet  long  between  the  gates  and  forty-five  feet  wide. 

Although  collectively  called  the  Williamsburg  Canals,  they  are  situated  in  three 
different  counties  (Btormont,  Dundas  and  Grenviile),  and,  being  considerable  distances 
apart,  are  really  in  three  divisions,  and  may,  together  with  their  relative  positions,  be 
briefly  described  as  follows  : —  ^ 

The  first  of  the  series  in  ascending  order  is  known  as  Farran's  Point  Canal,  which 
commences  at  the  head  of  what  is  cilled  Big  Eddy,  near  the  rapids  in  the  north  channel, 
or  about  four  and  thi'ee-quarter  miles  above  the  upper  end  of  the  Cornwall  Canal. 

In  that  part  of  the  river,  between  these  places,  there  is  a  sufficient  depth  of  water 
for  vessels  of  the  largest  class,  and  the  surface  declivity  is  only  six-tenths  of  a  foot ; 
bat  in  the  bay  or  eddy  above  mentioned  there  is  a  cross  and  irregular  current  very 
perplexing  to  those  unacquainted  with  its  peculiar  action  ;  this,  a  few  years  ago,  was 
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especially  the  case  in  the  vicinity  of  the  lock  ;  but  the  entrance  has  been  mucb  im- 
proved by  the  construction  of  a  pier  on  the  outer  or  river  side,  which  has  had  the  efiect  of 
changing,  to  some  extent,  the  northern  part  of  the  current 

The  canal  is  about  three- fourths  of  a  mile  long,  with  a  depth  of  not  more  than  seven 
and  a  half  feet  at  extreme  low  water  ;  it  was  formed  chieiy  by  cutting  into  the  onter 
edge  of  the  bank  on  the  north-west  side  of  the  river,  which  at  this  place  varies  &tn& 
fifteen  to  thirty-eight  feet  in  height  over  the  water  surface. 

The  lock  has  a  lift  of  three  and  a  half  feet,  and  on  its  lower  sill,  during  the  year 
1872,  thei*e  was  frequently  not  more  than  seven  feet  nine  inches  of  water. 

It  will  theretore  be  evident  that  the  bottom  of  the  reach  must  be  lowered  fully  five 
feet,  and  made  of  such  a  width  as  will  admit  two  of  the  large  class  of  vessels  passing  eack 
other  freely,  and  that  the  lock  must  either  be  taken  down  and  rebuilt,  or  a  new  one  con- 
structed in  another  position  in  that  vicinity. 

But  there  is  reason  to  believe  that  no  other  location  for  a  lock  in  that  neighborhood 
could  be  judiciously  selected,  so  that  the  rebuilding  of  the  present  one  will  be  unavoid- 
able, unless  tho  suggestions  subsequently  brought  under  notice  be  considered  worthy  of 
adoption  either  in  part  or  as  a  whole,  in  which  case  it  is  probable  that  the  lengthening  of 
the  lock  may  be  deemed  suflicient. 

The  upper  entrance  of  this  canal  is  so  situated  that  the  south  side  of  a  shoal,  which 
runs  obliquely  out  from  the  landward  side,  is  at  300  feet  above  the  pier  in  line  with  the 
south  side  of  the  channel,  and  a  little  higher  up  it  extends  a  considerable  distance  beyond/ 
that  line. 

To  tho  southward  of  the  immediate  entrance  the  current  is  fully  three  and  a  half 
miles  per  hour,  and  continues  at  this  rate  up  to  near  the  f<x)t  of  Cat  Island. 

Taking  down  tlie  lock  and  constructing  a  new  one  of  the  dimensions  proposed 
deepening  channel,  and  enlarging  it  to  eighty  feet  bottom  width,  and  improving  the  upper 
entrance,  would  probably  cost  $320,000. 

From  the  upper  end  of  this  canal  to  the  foot  of  Kapide  Plat,  a  distance  of  ten  and  a 
(juarter  miles,  the  surface  inclination  is  about  8*29  feet,  and  through  that  part  of  the 
channel  below  Oat  Island,  and  north  of  Sturgeon  Point  Shoal,  on  the  American  shore, 
the  current,  as  previously  stated^  is  about  three  and  a  half  miles  per  hour.  Thenoe  for 
about  two  miles,  to  **'  Pillars,'*  the  ohannel  is  straight  and  the  water  is  comparativelj 
still ;  above  this,  to  op|M>site  Chrysler's  farm,  the  current  is  strong  in  the  line  of  deep 
water,  and  navigation  is  rendered  difficult  by  extensive  boulder  flats,  known  as  CsbkI- 
nian's  Shoals.  These  extend  out  a  considerable  distanee  from  the  north  shore,  causing 
vessels  to  sross  and  r^ross  the  current,  and  ultimately  take  a  circuitous  route  on  the 
American  side  to  the  Toot  of  Goose  Neck  Island.  The  channel  then  follows  along 
the  north  side  of  this  Island  for  nearly  a  mile,  when  vessels  have  to  cross  over  towards 
the  ''  Churches  "  on  the  north  shore  (about  two  and  a  half  miles  below  Morrisburg) ; 
they  then  continue  on  that  side  between  the  shore  and  Willard's  Shoal  up  to  the  foot 
of  Kapide  Plat. 

It  should,  however,  be  stated  that  at  periods  of  low  water  a  series  of  shoals,  which 
extend  out  from  the  north  shore,  force  vessels  out  into  the  stong  current,  and  someiimfls 
necessitate  their  crossing  over  to  near  Monk's  Island  before  reaching  the  canal. 
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The  second  division  is  Rapide  Plat  Canal,  which  is  about  three  and  three-quarter 
miles  in  length,  and  the  difference  of  level  between  the  water  at  its  upper  and  lower  ends 
is  nearly  eleven  and  a  half  feet.  This  elevation  is  overcome  by  a  lift  lock  at  the  outlet  at 
Morrisburg,  and  near  the  upper  end  is  a  guard  lock  at  which  the  head  of  water  varies  from 
nothing  to  four  feet,  and  at  periods  of  extreme  low  water,  sueh  as  occasionally  occurred  in 
1872,  it  was  fully  two  feet  lower  than  would  allo^  vessels  drawing  nine  ftet  water  to  jmlss 
through  the  canal.  The  summit  level  in  this  case  extends  to  the  outlet  lock,  which  renders 
necessary  the  deepening  of  the  entire  canal  fully  five  and  a  half  feet ;  and  the  widening  of  it 
to  about  eighty  feet  at  bottom  will  also  be  required  to  admit  of  two  vessels  passing  eacli 
other  freely. 

By  taking  advantage  of  several  bays  on  the  line,  and  widening  out  where  practicable 
•t>n  the  south  side,  together  with  enlarging  the  channel  above  the  guard  lock  to  a  ^(§4th  of 
100  feet,  and  a  depth  of  not  less  than  thirteen  feet  below  exti*eme  low- water  line,  would 
require  the  removal  oi  about  1,040,000  cubic  yards  of  material. 

In  October,  1872,  there  was,  for  a  time,  only  seven  feet  water  on  the  sill  of  the 
outlet  lock,  which  shows  that  the  present  foundation  is  fully  five  feet  higher  than  it  should 
be  for  the  proposed  scale  of  navigation ;  consequently,  if  the  same  line  was  continued, 
the  whole  would  have  to  be  removed  and  rebuilt  at  a  lower  level. 

It  is,  however,  deemed  pro|>er  to  state  that  a  new  structure  might  be  advantageously 
placed  on  the  south  side  of  the  existing  one,  whether  viewed  in  connection  with  the 
approach  to  it  from  above  or  the  entrance  to  it  from  below. 

The  overhauling  of  the  present  lock  and  building  another  structure  in  the  same 
positiou  would^  o£  course,  have  to  be  done  ^tween  the  closing  of  navigation  one  year  and 
the  opening  of  it  the  following  spring ;  whereas  an  entii*ely  new  lock  might  be  built 
during  the  summer  when  a  be  iter  class  of  work  could  be  done  at  very  little,  if  any  more 
expeiufft  than  would  be  required  to  effect  a  similar  object  under  the  most  favorable 
ciitjumstances  in  the  winter  or  spring  months.  Moreover  ther«  would  be  no  risk  from 
the  breaking  of  coffer  dams,  unwatering  of  works  or  any  other  probable  caustf  that  might 
retard  the  operations  and  thereby  lead  to  delay  in  opening  navigation  or  of  otherwise 
interfering  with  it,  a  state  of  matters,  rt  is  believed,  tkat  would  fully  warrant,  if  need  be, 
'Somc  additional  expenditure. 

In  October,  1872,  the  river  was  so  low  that  there  was  only  six  feet  seven  inches  of 
water  on  the  sills  of  the  guard  locks  clearly  establishing  the  fact  that  the  bottom  will  have 
to  be  lowered  about  ^re  and  a  half  feet  to  secure  a  depth  of  twelve  feert  at  lov  water. 

This,  it  is  scarcely  necessary  te  say,  implies  the  taking  down  of  the  entire  structure 
•or  the  building  of .  a  new  lock  in  some  other  position. 

On  both  these  points  the  remarks  above  made  relative  to  the  outlet  lock  are  no  less 
anplicable  in  this  case,  except  that  the  new  lock  would  have  to  be  on  the  north  side  of 
the  present  one.  ^t 

If  entirely  new  locks  are  built,  the  present  one  at  the  upper  end  could  be  used  as  a 
supply  weir,  and  that  at  the  lower  end  be  converted  into  a  waste  or  regulating  weir.  At 
all  events  some  provision  must  be  made  for  both  these  purposes,  and  by  adopting  the 
•course  indicated  the  expense  might  be  fairly  credited  to  the  construction  of  new  loeks. 

The  probable  cost  of  enlars^ing  Rapide  Flat  Canal  to  the  width  of  eighty  feet  at 
'l>ottom  and  a  depth  of  13  feet  in  the  reaches,  construction  of  new  locks  and  forming 
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the  present  ones  into  supply  or  i*egnlaling  weirs,  rebuiMing  entrance  piei-s,  etc.,  w^ould  be 
about  $820,000. 

The  rapid  which  this  canal  was  constructed  to  overcome  is  about  3|  miles  long  and 
has  a  declivity  of  about  eleven  and  a  half  feet,  and  the  channel  through  it  is  deep,  so  that 
vessels  drawing  twelve  feet  may  use  it  safely  at  any  stage  of  the  water. 

From  the  head  of  Rapide  Plat  Canal  to  Point  Iroquois  the  distance  is  a  little  over 
four  miles,  with  a  deep  channel  throughout,  uninterrupted  by  shoals  and  comparatively 
straight,  with  a  surface  inclination  of  three  and  a  half  feet. 

.^^ending  vessels  generally  keep  near  the  north  shore  for  a  distance  of  two  miles 
to  opposite  Pine  Tree  Point,  which  is  said  to  be  the  narrowest  part  of  the  River  St. 
Lawrence. 

In  this  vicinity  thet*e  are  no  bays  or  indents  in  the  shore  line  of  any  cbnaiderable 
extent,  so  that  vessels  are  forced  ou.t  into  the  current  and  frequently  cross  the  rirer  three 
times  within  a  stretch  of  little  more  than  half  a  mile,  and  then  follow  along  the  aouth 
shore  one  and  a  half  miles  to  Point  Rockaway,  thence  cross  over  to  the  bay  at  the  lower 
entrance  of  Iroquois  Canal.  There  is,  however,  no  real  necessity  for  croslsing  the  river, 
as  the  channel  from  Pine  Tree  Point  upwards  to  the  entrance  lock  at  Iroquois  in  both, 
deep  and  wide,  and  as  a  whole  favorable  to  vessels  either  ascending  or  descending. 

The  third  division  embraces  what  was  formerly  the  Iroquois  and  Galops  Canal,  wfaici^ 
were  at  first  separated  by  a  considerable  stretch  of  river,  but  were  subsequently  joined 
by  a  bank  forming  what  is  now  called  the  Junction  Canal.  They  now  form  one  con- 
tinuous line  of  about  seven  and  a  half  miles  in  length,  with  a  fall  of  14*81  feet,  and  are 
oollectively  known  as  the  Galops  Canal. 

The  Iroquois  section  is  two  and  nine^tenth  miles  long,  about  one  mile  of  which  is- 
through  rock,  where  the  cutting  varies  from  one  to  ten  feet  in  height,  the  deep  portion^ 
however,  is  not  more  than  one-fifth  of  a  mile  in  length. 

By  the  junction  of  the  Galops  and  Iroquois  section  the  water  was  raised  nearly  two- 
feot,  so  that  there  is  now  a  depth  of  1 2  feet  throughout  this  portion  of  the  canaL  It 
has  a  bottom  width  of  fifty  feet  in  all  thorough  cuts,  with  side  slopes  in  clay  of  two 
horizontal  to  one  vertical,  and  in  rock  of  a  quarter  to  one  ;  towards  the  upper  emi  of  it 
there  are  a  few  sti*etches  of  wide  but  shoal  water. 

The  probable  quantity  of  material  to  be  removed  to  afford  a  bottom  width  of  eighty 
feet  and  a  depth  of  thirteen  feet  would  be  about  270,500  cubic  yards  of  clay,  and  62,000 
cubic  yards  of  rock. 

The  junction  section  is  nearly  two  and  a  half  miles  long,  and  consists  chiefly  of  an 
embankment  formed  on  the  outer  or  river  side,  so  an*anged  as  to  have  a  sufficient  water 
space  inside  and  connect  the  two  portions  of  the  canals  above  mentioned. 

The  material  for  that  purpose  was  chiefly  taken  from  two  thorough  cuts,  one  situated 
about  the  middle  and  the  other  near  the  upper  end  of  the  line  ;  between  these  points, 
thei-e  are  several  long  stretches  of  wide  and  in  some  places  of  deep  water. 

There  are,  however,  at  present  only  a  few  isolated  places  where  the  water  exceeds  10^ 
feet,  so  that  the  bottom  for  the  most  part  must  be  lowered  fully  two  feet  and  the  width  o^ 
the  thorough  cuts  increased  to  at  least  eighty  feet  at  bottom. 
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To  do  this  will  require  the  removal  of  233,000  cubic  yards  of  material,  chiefly  clay,. 
bat  above  Presqu'  Isle  the  boi^tom  at  several  places  comnist^s  of  boulder  stone. 

The  Galops  section  proper  is  about  2\  miles  in  length  from  the  lower  end  of  the 
lift  lock  at  Point  Cardinal  to  the  upper  entrance  which  is  in  line  with  the  lower  ends  of 
Boulton's  and  Adams'  Islands,  situated  about  seven  miles  below  Fresco tt  and  a  short 
distance  above  the  head  of  the  Galops  Rapids.  Its  course  at  the  inlet  bears  directly 
towainis  the  north  side  of  Munroe's  Bay,  and  over  certain  boulder  shoals  on  which  there 
IB  a  strong  cross  cuiTent,  and  where  considerable  difficulty  will  be  experienced  in  forming 
a  channel  of  the  necessary  depth. 

The  upper  end  is  much  exposed  to  the  action  of  moving  ice  when  the  river  opens  in 
the  spring,  and,  from  its  being  of  timber  pier  work,  is  expensive  to  maintain. 

From  the  entrance  dcwnwards,  the  embankment  which  forms  the  south  side  of  the 
eanal  follo#s  closely  along  the  margin  of  the  river,  and  was  doubtless  ni^de  up  of  the 
material  excavated  from  the  prominent  points,  sloping  side  banks,  etc.,  through  which 
the  channel  was  cut  in  order  to  diminish  the  curvature  ;  nevertheless,  the  line  is  unusually 
tortuous. 

For  a  oonsiderable  distance  at  the  upper  end,  in  and  near  the  rapids,  also  where  the 
swift  water  strikes  towards  the  lower  end,  the  embankment  is  kept  in  place  and  protected 
by  ranges  of  rough  cribs,  and  the  outside  at  other  places  has  been  faced  with  stone. 

As  a  whole  it  stands  well,  a  circumstance  no  dou'  t  due  to  the  peculiar  nature  of 
tiie  material  of  which  it  is  formed,  being  for  the  most  part  a  sort  of  indurated  clay  that, 
within  a  short  time  alter  it  has  been  excavated  and  properly  placed,  assumes  nearly  ita 
original  com[)actness. 

At  periods  of  exti'eme  low  water  there  is  veiy  little  more  than  ei;;(ht  feet  on  the  sills 
of  the  guard  lock,  so  that  it  will  be  necessary  to  deepen  the  channel  fully  four  feet  yfor 
vessels  of  the  contemplated  draught,  and  to  enable  them  to  pass  each  other  freely  the 
^idth  should  be  increased  to  80  feet  at  bottom. 

This  would  require  the  removal  of  430,000  cubic  yards  of  material,  a  large  portion 
of  which  would  be  of  a  very  hard  nature,  and  at  several  places  boulder  stone  would  be 
numerous  and  in  some  cases  large. 

It  is  now  proposed  to  draw  attention  briefly  to  each  of  the  three  locks,  already 
oaaaally  mentioned  as  on  this  division. 

liOck  No.  25,  situated  at  the  Village  of  Iroquois,  has  now  a  lift  of  eight  and  a 
quarter  feet,  and  the  one  at  Point  Cardinal,  No.  26,  has  a  lift  of  pix  and  a  half  feet ;  but 
tiie  head  of  water  at  the  guard  lock  varies  with  the  fluctuations  of  the  river,  and  there 
are  times  when  the  water  above  and  below  the  gates  is  on  the  same  level. 

When  these  two  sections  of  canal  were  first  opened,  the  water  below  Lock  No.  26 
and  above  No,  25  varied  in  height  with  the  rise  and  fall  of  the  river  ;  buh  the  joining  of 
them  has  enabled  the  intermediate  level  to  be  maintained  at  an  uniform  height,  which 
has  been  found  not  only  an  advantage  to  navigation,  but  also  to  the  water  power  in  use 
at  the  respective  places. 

On  the  sill  of  the  outlet  lock  (No.  25)  at  Iroquois,  there  was  in  October,  1872,  a 
depth  of  nine  and  a  quarter  feet,  or  nearly  three  feet  less  than  required  for  the  proiKMed 
Acale  of  navigation. 
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But  as  this  lock  is  built  on  a  comparatively  flat  ledge  of  rock,  there  is  reason  to 
believe  that  the  chamber  and  lower  recess  floor  might  be  cut  down  sufficiently  lov  to 
afford  the  depth  required  without  disturbing  the  side  walls,  and  that  the  walls  #nighi  1m 
advantageously  extended  from  the  line  of  the  breast  wall  upwards. 

The  rock  in  the  bottom  was  ascertained  to  be  sound  and  good  in  the  winter  o^  1851 
and  1852,  when  the  lower  recess  floor  and  part  of  that  ot  the  chamber  was  cut  down,  and 
the  mitre  sill  laid  at  a  level  fully  three  feet  lower  than  it  was  originally. 

The  adoption  of  the  plan  suggested  would  enable  the  work  to  be  done  for  at  least 
from  oue- third  to  one-half  less  than  the  construction  of  an  entirely  new  lock. 

In  this  connection  it  is  deemed  proper  to  state  that  the  guard  lock  (No.  27)  at 
Galops  is  also  built  on  a  ix>ck  foundation,  which  is  about  four  feet  over  the  level  required. 
This,  there  is  equally  good  reason  to  believe,  might  be  cut  down  and  the  walls  secured  in 
like  manner  as  intimated  for  the  lock  at  Iroquois — the  principal  difference  being  the  fiict 
that  the  structure  may  be  lengthened  at  the  end  where  the  foundation  is  besf  suited  for 
that  purpose. 

When  constructing  the  lock  at  Point  Cardinal  (No.  26)  it  is  said  that  the  unequal 
bearing  which  the  material  afforded,  springs  in  the  bottom,  etc.,  led  to  considerable 
difficulty  in  forming  a  good  foundation  and  securing  it  properly. 

The  present  bottom  at  the  sides  being  about  three  feet  too  hii^h  for  the  enlarged  scale 
of  navigation,  it  is  to  be  feai-ed  that  the  lowering  of  it  would  in  all  probability  be  tound 
equally,  if  not  more  troublesome  than  it  was  in  the  first  instance  to  form  it,  eapeciaUy  as 
the  time  for  executing  the  work  would  unavoidably  be  limited  and  confined  to  the  most 
unfavorable  season  of  the  year. 

It  is  therefore  proposed  to  place  the  enlarged  lock  immediately  on  the  upstream  side 
of  the  present  one,  and  on  the  line  best  suited  for  access  to  it  at  both  ends. 

At  the  place  mentioned  there  is  reason  to  believe  a  good  foundation  will  be  obtained, 
and  the  works  as  a  whole  be  in  a  favorable  position  for  execution. 

The  raceway  for  the  supply  of  water-power,  granted  in  lieu  of  damages,  as  well  as 
for  that  since  leased  at  this  place,  will  doubtless  have  to  be  extended,  but  that  will  be  a 
small  matter  compared  with  the  uncertainty  and  expense  of  dealing  with  an  unfavorable 
foundation  for  the  lock. 

In  carrying  out  the  plan  above  indicated,  the  north  wall  of  the  old  lock  might, 
after  the  toe  is  properly  secured,  be  allowed  to  remain,  and  the  south  side  be  removed, 
or  both  walls  might  be  taken  down  and  the  best  of  the  stone  used  in  the  new  work. 

To  enlarge  the  Galops  Canal,  embracing  the  Junction  and  Iroquois  sections,  to  a 
width  of  eighty  feet  at  bottom,  and  the  depth  of  thirteen  feet  throughout ;  enlan^ng  the 
outlet  lock  and  guard  lock ;  constructing  a  new  lock  at  Point  Cardinal ;  improving  tlie 

upper  entrance,  etc.,  etc.,  would  approximately  cost $970,000 

Rapide  Plat  Canal 826,000 

Farran's  Point  Canal 320,000 

Probable  cost  of  enlarging  the  Williamsburgh  Canals $2,110,000 

Descending  vessels  of  mo<lerate  draught  follow  the  channel  of  the  river,  from  the  head 
of  the  Galops  Hapid  to  near  the  upi)er  end  of  the  Long  Sault  Rapids,  and  ascending 
passenger  steamers  take  the  same  channel  upwards  at  ordinary  stages  of  the  river. 

« 
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The  time  occupied  between  the  places  mentioned,  by  downward-bound  vessels,  when 
-ihey  follow  the  channel  of  the  river  throughout,  is  gonenJlj  about  two  and  a  half  hours  ; 
but  those  that  are  forced  to  use  the  canid  and  the  stretches  of  the  river  between  them, 
spend  at  least  seven  hours  between  the  same  places. 

Passenger  steamers  ascending  from  Dickinson's  Landing  to  the  head  of  the  Galops 
Rapid,  keeping  altogether  in  the  channel  of  the  river,  make  the  trip  in  four  and  a  half 
hours,  and  those  which  pass  up  through  the  canals  and  parts  of  the  river  between  them, 
occupy  generally  about  six  and  a  half  hours,  and  loaded  propellers,  bound  upwards,  require 
from  nine  to  ten  hours  between  the  same  places. 

« 

These  facts  clearly  point  to  the  conclusion  that  the  carrying  trade  could  scarcely  fail 
to  be  greatly  benefitted  if  the  most  expeditious  line  could  be  rendered  available  to  all 
vessels,  whether  downward  or  upward  bound. 


APPENDIX  No.  31. 


EXTRACT  FROM  THE  Report  op  the  Chief  Ekgineer  of  Public  Works  oh  thu 
Navigation  of  the  Riteb  St.  Lawrekce  between  Lake  Ontario  and  Montreal, 
Dated  9th  July,  1874. 

Cornwall  Canal. 

• 

This  was  the  first  constructed,  and  is  the  largest  of  the  existing  series  of  what  is 
known  as  the  St.  Lawrence  Canals.  It  is  about  11^  miles  in  length,  100  feet  wide  at 
bottom  and  150  feet  at  the  water  surface  where  formed  through  cutting  ;  but  at  all  the 
road  culverts  under  it,  and  at  the  swing  bridge  at  Cornwall,  the  water-way  is  considerablj 
reduced. 

On  the  line  there  are  six  lift  locks  and  a  guard  lock,  built  and  arranged  so  as  to 
overcome  a  difference  in  the  water  level  of  about  48  feet. 

The  locks  are  200  feet  in  length  between  tlie  gates,  fifty-five  feet  wide  in  tbe 
chamber,  and  on  the  sills  throughout  there  is  a  depth  of  nine  feet  water  except  at 
extremely  low  stages  of  the  river. 

At  the  lower  end  of  the  canal  three  of  the  locks  are  so  situated  that  between  the 
one  at  the  immediate  outlet  (No.  15)  and  the  next  in  ascending  order,  the  distance  is 
only  331  feet,  and  the  basin  between  Locks  Nos.  16  and  17,, is  about  the  same  length. 

In  these  short  reaches,  although  they  are  of  considerable  width,  a  good  deal  of 
difficulty  is  at  times  experienced  when  two  vessels  that  can  freely  navigate  other 
portions  of  the  route  attempt  to  pass  each  other  in  them. 

The  lowest  water  ever  observed  on  the  sill  of  the  outlet  lock  was  on  3rd  the 
November,  1872,  when  it  stood  for  a  short  time  at  eight  feet  eight  inches. 

From  the  lower  end  of  this  lock  (No.  15)  to  the  head  of  No.  17,  the  distance  is  about 
1,475  feet,  thence  to  the  first  road  culvert  or  tuni^el  1,000  feet,  where  the  surface  width 
of  the  canal  is  110  feet,  and  the  crown  of  the  arch  one  inch  and  a  half  over  the  present 
bottom  of  the  reach,  which  is  generally  about  one  foot  under  the  top  of  the  lower  mitre 
sill  of  Lock  No.  1 8. 

From  the  tunnel  to  the  swing  bridge  opposite  the  town  of  Cornwall,  the  distance  is 
1,900  feet,  or  from  the  foot  of  the  lowest  lock  4,375  feet. 

The  opening  between  the  biidge  abutments  is  about  fifty-six  feet,  which  is  the  only 
means  at  present  of  passing  the  supply  for  navigation,  and  the  wator  power  leased  oi^ 

380 


381 

the  north  side  of  the  channel,  which  is  used  for  an  extensive  cotton  factory,  a  krge  cloth 
or  woollen  factory  and  a  grist  mill. 

At  9.  distance  of  250  feet  helow  the  tunnel,  a  regulating  weir  was  a  few  years  ago 
constructed,  over  and  through  which  the  surplus  water  can  be  discharged  at  times  when 
not  otherwise  required. 

The  head  gates  for  passing  the  supply  for  water  power  on  the  north  side  of  the  canal 
were  built  by  the  Government,  and  still  continue,  I  believe,  under  the  conti^ol  of  this 
Department.  On  the  south  side  of  the  canal,  and  a  short  distance  above  the  swing 
bridge,  a  grist  mill,  with  other  machinery  attached,  also  a  saw-mill,  have  been  for  many 
years  in  operation,  and  a  large  cotton  factory  was  recently  built,  which  was  only  a  short 
time  in  use  when  it  was  destroyed  by  fire. 

On  this  reach  there  are  water  powers  leased  and  gi-anted,  estimated  to  drive  thirty- 
six  runs  of  ordinary  mill-stones,  which  are  understood  to  mean  at  least  360  nominal  horse 
ix>wer,  although  it  is  quite  probable  that  considerably  more  water  is  used. 

From  the  head  of  Lock  17,  to  tlie  lower  end  of  Lock  No.  18,  tlie  distance  is  7,025 
feet ;  about  300  feet  from  the  tail  of  this  lock,  Wood's  Creek  Culvert  passes  under  the 
canal  at  such  a  height  that  the  top  of  it  is  three  feet  two  inches  below  the  present  bottom . 

The  supply  to  this  reach  passes  over  and  through  a  weir,  built  on  the  north  side 
opposite  the  head  of  the  lock,  thence  by  a  raceway  which  enters  a  short  distance  lower 
down  on  the  same  level  as  that  of  the  canal.  It  is,  however,  found  that  the  position  and 
direction  of  the  strong  current  thus  produced  are  very  objectionable  to  upward-bound 
vessels  entering  the  lock. 

• 

The  reach  below  Locks  18  and  19  is  7,789  feet  in  length,  and  the  supply  to  it  is 
maintained  in  a  similar  way  to  that  for  the  level  below,  except  that  the  weir  is  below  the 
lock,  and  in  a  position  which  throws  the  current  more  directly  across  the  channel. 

Between  Locks  19  and  20, 'the  distance  is  8,333  feet,  and  from  the  head  of  Lock  19 
to  the  road  culveiii  leading  towards  Bamhart's  Island  the  distance  is  about  4,650  feet 

This  culvert,  like  all  others  intended  for  a  roadway,  is  twelve  feet  wide  and  nine  feet 
high  j  but  in  this  instance  the  crown  of  the  arch  is  about  thi-ee  feet  nine  inches  under 
present  bottom,  and  the  canal  is  only  ninety  feet  wide  at  top- water  line. 

Lock  No.  20  is  fully  four  and  thi*ee-quarter  miles  above  the  outlet,  and  nearly  six 
and  three-quarter  miles  from  the  light  on  the  pier  at  the  upper  entrance. 

Water  sufficient  to  drive  ten  runs  of  stones  has  been  leased  from  the  level  above  this 
lock,  only  part  of  which  ha^  been  brought  into  use.  The  balance  of  the  supply  requii^ed 
for  the  Cornwall  level,  in  addition  to  that  passed  as  above  stated,  is  furnished  over  and 
through  a  weir  situated  at  right  angles  to  the  lock  at  a  place  nearly  opposite  the  lower 
quoins. 

From  this  lock,  situated  at  the  foot  of  the  summit  level,  the  line  for  a  distance  of  folly 
five  miles  follows  along  the  margin  of  the  river  in  a  tortuous  course,  doubtless  to  avoid 
Hfi  much  as  possible  the  projecting  high  points  along  the  shore. 

At  several  places  on  this  part  of  the  route  (in  the  aggregate  probably  three-fourths  of 
a  mile;  there  are  wide  stretches  of  water-way,  some,  parts  of  whioh  are  of  considerable 
4leptli. 
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At  about  a  mOe  above  the  lock  referred  to,  tke  road  culvert  at  Mille  Roches  passes 
under  the  canal,  and  is  of  such  a  length  and  so  arranged  as  to  leave  the  water-way  onl? 
100  feet  wide  at  surface,  and  the  crown  of  the  arch  about  sixteen  inches  below  the  present 
bottom  line.  Moulinette  Road  culvert  is  situated  nearly  two  miles  further  up,  at  which 
place  the  canal  is  117  feet  wide  at  the  water  line,  and  the  crown  of  the  arch  rises  to  within 
fifteen  inches  of  the  bottom. 

The  guard  lock  is  nearly  ^ve  and  three-quarter  miles  above  Lock  No.  20,  or  about  one 
mile  below  the  extreme  end  of  the  outer  or  river  pier  at  the  entrance  ;  it  is  a  composite 
structure,  the  ends  and  recesses  for  the  gates  being  of  dressed  stone  masonry,  and  the  sides 
which  form  the  chamber  are  of  timber  crib  work. 

On  the  landward  side  of  the  lock  a  supply  race  has  been  formed  twenty  eight  feet 
wide  at  the  water  surface,  and  a  regulating  weir  thirty  seven  feet  between  the  side  walls 
built  nearly  opposite  the  lower  gates. 

The  breast  wall  of  the  weir  is  carried  up  to  within  about  two  and  a  half  feet  of  low- 
water  level,  and  in  it  there  are  six  sluice-ways,  each  four  by  three  feet,  which,  after 
deducting  the  thickness  of  the  respective  gates,  leave  the  sluice  openings  equal  to  an  ares 
of  sixty  three  square  feet. 

The  section  of  the  water-fiow  over  the  breast  (less  the  centre  pier),  being  85  square 
feet  at  the  time  when  there  are  nine  feet  of  water  on  the  k)ck  sills,  gives  an  aggregate 
area  of  only  148  square  feet  for  the  water  to  enter  when  all  available  means  are  fully 
open,  or  less  than  one-eighth  of  the  sectional  area  of  the  ciinal. 

It  will  be  obvious  that  this  means  of  admitting  the  snpply  must  be  wholly  inade- 
quate to  the  requirements,  when  it  is  borne  in  mind  that  at  low  stages  of  the  river  the 
water  above  the  guai*d  lock  is  on  the  same  level  as  that  below  it  and  frequently,  during 
some  years,  the  river  level  is  not  more  than  one  foot  over  that  of  the  canal. 

In  October,  1872,  the  depth  of  water  on  the  lo«k  si]ls  was  for  a  short  time  eight  feet 
three  inches,  and  in  October,  1873,  it  was,  one  day,  eight  feet  seven  inches. 

These  sills  having  been  placed  so  as  to  have  nine  feet  of  water  over  them,  it  will  be 
evident  that,  unless  the  river  is  higher  than  to  give  that  depth,  there  will  be  no  "  head '" 
on  the  guard  gates  ;  consequently  the  supply  cannot  be  greater  than  the  limited  capacity 
of  the  weir  will  admit,  with  a  flow  such  as  may  be  produced  by  drawing  down  the 
summit  level  at  its  lower  end. 

This  fact  in  1872  was  forcibly  brought  under  the  notice  of  those  connected  with  the 
navigation  as  well  as  the  lessees  of  hydraulic  power,  the  water  being  then  nearly,  if  not 
altogether,  as  low  as  at  any  time  of  which  there  is  a  record. 

The  bottom  of  this  reach,  both  above  and  below  the  guard  lock,  is  only  a  few  inches 
lower  than  the  top  of  the  present  mitre  sills,  consequently  it  must  be  sunk  at  least  fo«r 
and  a  half  feet  to  give  a  depth  of  one  foot  below  lock  sills  placed  so  as  to  admit  of  vefflels 
drawing  12  feet  to  pass  freely  at  low  water. 

By  lowering  the  bed  of  thecanal,  as  above  stated,  and  continuing  the  slopes  at  a  like 
inclination  as  at  present,  the  bottom  will  be  diminisiied  to  82  feet,  thus  rendering  it 
necessary  to  increase  the  width  18  feet  in  otxier  to  obtain  the  dimensions  contemplated. 

From  the  general  appearance  of  the  south  bank,  together  with  what  could  ^  learned 
of  its  foundation,  there  is  reason  to  believe  that  it  would  be  injudicious  to  interfere  with 
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it  in  any  way.  The  widening  must,  therefore,  be  done  altogether  on  the  north  side^ 
although  the  ground  is  for  the  most  part  high  and  has  every  indication  of  being  unusually 
hard. 

The  material  excavated  will  generally  have  to  be  deposited  along  the  outer  or  river 
side  of  the  south  bank,  and  the  removal  of  all  that  poi*tion  of  it  below  ordinary  water  line 
should  be  done  b^  powerful  dredges  or  excavators  adapted  to  work  in  hard  material,  and 
such  arrangements  made  that  the  deepening  and  widening  of  the  whole  can  be  done  with- 
out at  any  time  drawing  off  the  water  or  in  any  way  interfering  with  the  passage  oi 
vessels  during  the  season  of  navigation. 

To  effect  these  objects,  it  is  quite  probaWe  that  a  number  of  movable  derricks  will 
liAve  to  be  constructed  and  arrap^ed  at  short  distances  apart  along  the  South  bank,  so  as 
to  facilitate  the  operations  connected  with  dei>ositing  th«  excavated  material  on  the  outer 
or  river  side. 

The  deepening  and  widening  of  the  prism  of  this  reach  to  the  contemplated  dimen- 
sions will  require  the  removal  of  fully  one  million  and  a  qiuirter  cubic  yards  of  material. 

i 

As  already  stated,  the  water  above  and  below  the  guard  lock  has  bo«n  frequently  on 
the  same  level,  and  for  a  cansiderable  length  of  time  in  seasons  of  ordinary  low  water  the 
river  is  not  more  than  from  ten  to  twelve  inches  higher  than  the  canal. 

These  facts  clearly  point  out  the  necessity  of  having  t}i«  supply  race  as  large  as 
possible,  and  especially  of  having  the  regulating  weir  with  as  many  sluice  openings  in  its 
breast  wall,  and  such  an  available  width  and  depth  of  water-way  over  it  as  will,  when 
tkey  areopien  and  clear,  admit  of  the  full  supply  entering  freely. 

At  present  the  centre  line  of  the  lock  and  that  of  the  canal  are  nearly  the  same,  so 
that  there  is  really  only  one-half  of  the  surface  width  of  the  canal  for  the  northern  half 
of  the  lock,  its  embankment  and  the  raceway. 

It  may  also  be  observed  that  the  ground  on  the  landward  side  is  fully  forty  feet 
higher  than  the  proposed  bottom  of  the  reach.  ^ 

From  the  depth  which  the  channel  has  to  be  sunk,  it  will  be  evident  that  the  guard 
lock  must  be  taken  down  and  a  new  one  built ;  at  the  same  time  a  wider  raceway  formed 
and  a  much  larger  supply  weir  constructed. 

lo  admit  of  this  being  done,  and  of  the  new  structures  being  placed  in  nearly  the 
same  position  as  the  present  ones,  the  water  would  have  to  be  drawn  off  for  one  full 
winter,,  a  state  of  matters  that  should,  if  possible,  be  avoided,  as  it  would  involve  the 
stoppage  of  all  the  mills  and  factories  at  Cornwall,  and  thereby  throw  a  great  number  of 
persons  out  of  employment. 

By  the  selection  of  another  site  for  the  lock  and  weir,  this  unfavorable  result,  it  btr^ 
believed,  might  be  entirely  avoided,  a  better  class  of  work  secured,  and  the  outlay  very 
little,  if  any,  increased. 

There  is,  however,  good  reason  to  believe  that  any  place  much  below  the  present 
structures  could  not  judiciously  be  chosen  for  that  purpose,  as  the  present  water-level  of 
the  canal  is  several  feet  higher  than  that  of  the  river  immediately  opposite,  whilst  the 
bank  between  them  is  of  a  nature  unlikely  to  retain  the  water  if  the  level  of  high  stages- 
of  the  river  were  extended  further  downwards. 
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Although,  as  previously  stated,  the  river  and  canal  are  for  shoi-t  periods  at  irregnkr 
inf-ervals  on  the  same  level,  there  art  times  of  much  greater  length  when  the  former  is 
8e  veral  feet  higher  than  the  latter.  At  these  times  the  difference  between  the  canal 
bciow  the  guard  lock  and  that  part  of  the  river  opposite  is  really  less  than  at  low  water, 
the  long  reach  being  generally  maintained  at  an  uniform  height  by  the  regulating  weir. 

This  condition  of  matters  would,  however,  be  entirely  changed  by  placing  the  goard 
lock  lower  down,  as  the  high  water  level  would  then  be  extended  along  a  partuf  the  bonk 
where,  in  the  first  instance,  great  difficulty  is  siid  to  have  been  experienced  in  making  it 
tight  oven  at  the  lower  level. 

It  is  therefore  believed  that  whatever  advantages  could  be  gained  from  a  more 
easterly  position  for  the  guard  lock,  they  are  more  than  counterbalanced  by  the  risk 
connected  with  raising  the  water  on  an  uncertain  portion  of  the  bank. 

To  meet  the  case  in  what  is  believed  ^o  be  the  least  objectionable  way,  it  is  proposed 
to  place  the  now  guard  lock  about  a  quarter  of  a  mile  above  the  present  one,  and  in  sudi 
a  position  as  to  be  on  one  side  of  the  centre  line. 

This  arrangement,  together  with  cutting  from  forty  five  to  fifty  feet  off  tbe  north 
bank  (where  there  is  now  within  the  distance  above  mentioned  a  bend  in  the  lino  of  fully 
more  than  the  width  of  the  present  surface  water),  would  give  sufficient  space  for  all 
requirements. 

The  lock  could  be  placed  on  either  the  south  or  north  side  of  the  channel ;  bnt  if  th« 
latter  position  for  it  was  selected,  a  bridge  would  have  to  be  oonstructjed  for  access  to  it, 
— in  either  case  it  is  believed  that  the  lock  can  be  built  during  summer,  by  first  cuttii^ 
off*  the  salient  point  relerred  to,  and  enclosing  the  necessary  space  by  means  of  cc^fer 
dams  arranged  so  that  vessels  can  pass  freely  on  one  side  of  them. 

The  regulating  weir  could  be  built  the  following  season,  and  the  supply  daring  that 
time  be  passed  throus^h  the  lock ;  otherwise,  by  having  everything  required  fullj  pre- 
pared, delivered  and  ready,  the  weir  could  be  built  within  a  month,  at  the  time  when  th« 
water  is  diittwn  off*  for  spring  repairs. 

At  the  upper  end  of  the  river  bank,  a  pier  of  crib  work  was  a  few  years  ago  built, 
extending  up  stream  about  325  feet,  which  had  the  effect  of  greatly  ioiproving  the 
entrance,  as  well  as  of  raising  the  water,  above  the  guard  lock,  fully  fivt  inchiu. 

There  is,  however,  very  little  declivity  in  the  surface  cf  the  river  for  a  long  distance 

.above  the  upper  end  of  the  pier,  so  that  its  further  extension  for  any  reasonable  distance 

would  not  have  the  effect  of  raising  the  water   inside  to  any  appreciable  extent  ;  thai 

clearly  pointing  to  the  fact  before   mentioned  that,   in   order  to  obtain  the  contemplated 

depth  of  water,  the  bottom  of  the  upper  reach  must  be  lowered. 

It  is  now  proposed  to  draw  attention  to  the  lower  entrance,  as  the  place  wfaerf^ 
works  no  less  extensive  are  likely  to  be  requii*ed.  The  looks  there  being  as  already  stated, 
only  331  feet  apart,  the  ordinary  clas?  of  vessels  frequently  experience  considerable  deby 
in  passing  each  other  becween  them.  This  being  the  case  at  present,  there  can  scarcely  be 
a  doubt  but  that  the  difficulty  would  be  increased  were  the  vessels  larger,  and  still  more 
no  if  the  length  of  the  reaches  were  at  the  satee  time  diminished. 

The  latter  evidently  must  be  the  result  on  one  or  both  of  the&e  reaches,  if  aeventj 
feet  be  added  to  the  length  of  each  of  the  existing  locks,  no  matter  to  which  end  the 
■addition  is  made. 
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It  should  also  be  borne  in  mind  that  the  sills  and  fonndation  of  the  outlet  lock, 
except  thd  centre  portion  of  the  chamber  floor,  are  at  least  three  feet  too  ligh,  the  lo veer- 
ing c-f  which,  thera  is  go-id  reason  to  believe,  will  necessitate  the  taking  down  and 
rebuilding  of  the  whole  structure 

This  lock  cannot  judiciously  be  moved  any  further  out  into  the  river,  a  fact  which 
leads  to  the  conclusion  that  to  obtain  the  length  of  reaches  requii-ed  the  other  two  locks 
must  also  be  taken  down  and  rebuilt. 

Yesj^els  are  unable  to  pass  each  other  freely  in  reachc's  of  less  dimensions  than  about 
two  and  a  half  times  their  own  length,  which,  for  the  class  of  vessels  contemplated,  wonld 
be  a  space  much  greater  than  coi^ld  be  obtained  at  anything  like  a  moderate  expenditure. 

This  state  of  matters  does  not  result  altogether  from  the  present  relative  jiositions 
of  the  locks,  but  from  the  fact  that  an  ice  jam  annually  occurs  at  a  short  distance  below 
the  entrance  of  the  canal,  which  has  the  etfect  of  raising  the  river  so  that  the  water  at 
such  times  passes  over  the  two  lower  locks. 

Under  these  circumstances  it  will  be  evident  that  the  formation  and  maiatenance  of 
such  dams  as  would  be  necessary  to  enable  the  outlet  lock  to  be  laid  dry  would  be  ex- 
<K3eding1y  expensive,  even  if  the  object  could  be  effected  at  all  between  the  olose  of  navi- 
gation one  year  and  its  opening  the  following  spring. 

At  the  times  alluded  to,  the  water  is  not  unfrequently  raised  twenty  feet  over  its 
ordinary  height,  and  in  18G1  it  was  twenty  one  feet  higher  than  the  September  level  of 
the  preceding  year. 

In  the  year  just  mentioned,  a  barrier  of  ice  was  formed  opposite  the  town  of  Corn- 
wall, which  had  the  effect  of  raiding  the  river  so  that  the  water  backed  up  through  Woods' 
Creek  Culvert  (near  Lock  No.  18),  where  it  entered  the  canal  and  raised  what  is  called  the 
Cornwall  level,  so  that  at  several  places  it  overflowed  the  binks.  At  this  time  the  water 
in  that  part  of  the  river  alluded  to  was  twenty  nine  feet  above  its  usual  height 

These  occurrences  clearly  indicate  that  the  taking  down  and  rebuilding  the  lower 
locks  of  the  Cornwall  range,  during  the  winter  or  early  spring  months,  would  be  an 
undertaking  attended  with  ditficulties  of  no  ordinary  nature  ;  still  the  bottom  of  the  outlet 
lock  must  be  lowered,  and  the  i*elative  position  of  Uie  ofhers  must  be  changed,  in  order 
to  obtain  reaches  of  the  necessary  length. 

On  fully  considering  the  various  perplexing  matters  that  would  be  likely  to  anae 
during  the  enlargement  of  this  portion  of  the  existing  line,  and  the  uncertainty  of  being 
able  to  meet  them  successfully,  it  was  deemed  advisable  to  make  a  thorough  examination 
of  the* locality,  in  order  to  ascertain  whether  a  new  outlet  aad  an  independent  cut  could 
be  advantageously  formed,  in  the  course  of  which  it  was  found  that  about  300  feet  south 
of  the  present  line  there  is  a  place  favorably  situated  for  a  new  entrance,  with  a  good 
depth  of  water  in  the  vicinity.  It  is,  at  the  same  time,  to  some  extent  sheltered  by  a 
slightly  projecting  point  on  the  ui>-8tream  side,  which  has  the  effect  of  throwing  the  cur- 
Tent  outwards  and  creating  a  sort  of  eddy,  that  renders  it  fully  as  accessible  as  any  other 
plaoif  in  that  locality. 

From  it  a  line  could  be  continued  upwards,  nearly  parallel  to  the  present  range  of 
locks,  to  a  short  distance  beyond  the  road  culvert  before  mentioned,  in  the  neighborhood 
of  which  the  new  and  old  portions  of  the  route  would  unite.  In  the  execution  of  this 
plan,  the  difference  of  level  between  the  river  and  Cornwall  reach  might  be  overoomeliy 
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means  of  two  locks,  an  arrangement   that   would    admit  of  the  intermediate  r«»Ach  betng- 
made  of  such  a  length  as  might  be  required. 

By  the  adoption  of  this  plan  the  preparation  of  the  foundations  and  laying  of  the 
lock  masonry  could  be  done  duiing  the  summer,  when  the  work  would  d'  ubtless  be 
better,  and  could  be  more  economically  carried  out  than  at  any  other  season  of  the  year. 

It  would  also  obviate  the  necessity  of  emptying  the  canal,  or  in  any  way  interfering 
with  the  extensive  water  powers  in  operation  there. 

The  lower  terminus  would,  there  is  good  reason  to  believe,  be  in  fully  as  good  a  posi- 
tion for  the  en 'ranee  or  exit  of  vessels  as  tiie  ])resent  one,  b  sides  there  is  a  pn>jecting  point 
lying  to  the  north  of  it  that  could  be  raised  and  secured  in  such  a  uiMnner  as  wonl  i,  toa 
great  extent,  protect  it  from  the  effects  of  ice  when  the  annual  ^blocking  up  of  the  river 
takes  place. 

This  \Asj\  of  course  would  mvolve  the  necessity  of  purchasing  all  the  block  of  land 
lying  between  the  canal  and  the  liver,  or  about  thirty-four  acres,  the  acquirement  of 
which  would,  however,  fully  warrant  the  ^'losing  up  of  the  road  culvert  if  consideredT 
better  than  to  extend  it  farther  to  the  south. 

The  present  waste  weir  would  also  have  to»be  taken  down  and  another  built  in  a 
BuitaLlo  position  fur  the  new  channel,  otherwise  the  old  locks  might  be  converted  into 
regulating  weii-s,  and  the  channel  into  a  racew.iy,  which,  under  the  circumstances,  would 
probably  be  the  best  use  that  could  be  made  of  them. 

Experience  acquired  from  the  recuri-ence  of  the  phenomenon  above  i-ejerred  to  has 
led  to  the  removal  of  the  upjxjr  works  connected  with  the  outlet  lock,  and  to  fastening  the 
gates  back  in  the  recesses,  after  the  close  of  navigation  each  year  ;  but  as  the  lilt  is  only 
from  six  to  eight  feet,  thei-earo  seldom,  even  at  such  times,  less  than  three  feet  of 
ij.  the  reach  above,  or  suflScient  to  prevent  any  serions  scour  on  the  bottom.  ^'^-^^ 
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At  the  new  entrance  lock,  although  the  probability  of  danwge  from  ice  wouki  \» 
much  less,  it  Is  quite  likely  that  a  similar  course  to  that  alluded  to  would  have  to  be 
adopted,  and  as  the  lift  would  be  about  equal  to  the  depth  of  the  canal,  the  reach  at  sudi 
times  would  be  entirely  emptied. 

To  guai*d  against  this,  it  is^proposed,  when  required,  to  placd  Ruch''a  number  of  stop 
timbers  over  the  Lreast  wall  of  the  lock  as  will  maintain  a  depth  of  from  thiee  to  f«Hir 
feet  in  the  reach.  These  timbers  to  be  put  in  in  December  aiid  removed  early  the  follow- 
ing spring. 

To  purchase  the  land  lying  between  the  river  and  the  canal,  forming  and  protecting 
a  new  entrance  channel,  constructing  two  new  locks  and  a  regulating  weir,  lengthening 
out  the  road  culvert  or  the  entire  removal  of  the  present  structure,  forming  a  connection 
between  the  new  and  old  portions  of  the  line,  protections  of  banks,  etc.,  would  coat  about 
$530,000. 

To  obtain  the  necessary  depth  of  water  in  the  Cornwall  i-each,  and  also  in  that 
between  Locks  Nos.  18  and  19,  it  is  proposed  to  raise  the  level  in  both  cases  alK>ut  thi^e 
feet,  instead  of  attempting  to  lower  the  bottom,  as  the  latter  would^^necessitate  increasiiig 
the  width  also. 

It  is  believed  that  the  securing,  raising,  widening  and  protection  required  to  the 
banks,  by  raising  the  water,  would  barely  cost  one-half  the  amount  that  would  bd^ 
Aeoessary  to  dee|)en  and  enlarge  the  prism. 
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There  is  also  reason  to  believe  tbat  it  would  be  found  so  advantageous  to  lessees, 
especially  daring  the  time  of  back-water,  that  they  would  scai*cel  /  hesitate  to  raise  their 
lumes,  races  and  head  gates  to  the  proper  heigh t,  at  their  own  expense. 

In  Adopting  this  course  no  apprehension  need  be  entertained  of  any  interference 
with  private  or  other  property  in  the  vicinity. 

It  may  further  be  stated  that  by  raising  those  levels,  the  bottoms  of  Locks  18  and  19 
would  ^>e  sufficiently  low  for  the  enlarged  scale  of  n^ivigatioD,  so  that  an  udJition  to  the 
foundation  floor,  such  as  would  admit  of  the  side  walls  being  made  of  the  full  lenp^th, 
would,  together  with  increastug  their  height  throughout,  enable  the  object  to  be  effected. 

There  are,  however,  several  objections  to  this  plan,  some  of  which  may  be  stated  as 
follows : 

Ist.  The  present  walls  are  not  in  a  very  good  state  of  repair,  arising,  in  part,  from 
the  failure  of  some  of  the  stones,  but  chiefly  from  the  duns  of  mortar  used  in  their 
4mii8truction. 

2nd.  The  locks  are  65  feet  in  width  and  must  remain  so  if  the  walls  are  only  made 
longer  and  higher,  which  would  necessitate  a  heavier  class  of  gates,  require  a  longer  time 
to  fill  and  empty  than  a  lock  45  feet  wide,  and  that  too  without  ])0s^essing  any 
advantage  whatever. 

3rd.  The  work  would  have  to  be  done  in  the  winter  and  early  spring  months,  when 
even  at  a  much  greater  outlay,  it  could  not  be  so  well  executed  ;  besides,  in  order  to 
effect  the  object  the  canal  would  have  to  be  empcied,  which  would  throw  all  those 
dependent  upon  the  water  (>ower  out  of  employment. 

On  considering  these  various  mattei*s,  the  question  naturally  pr?sonts  itself :  Can 
thej  be  met  in  such  a  way  as  to  lessen  the  difficulties^  within  the  limits  of  a  moderate 
«zpQDdituro  1 

It  is  doubtless,  true  that  the  locks  are  now  in  the  best  line  and  position  for  the 
navigation ;  still  others  could  be  built  during  summer  where  they  would  bo  equally  as 
■ceesBible,  after  suitable  approaches  to  them  have  been  made. 

Tbey  could  be  placed  on  the  north  side  of  the  existing  stnictnres,  nearly  in  line  of 
the  raceways,  at  least  expense ;  but  the  selection  of  any  position  on  that  side  would 
render  it  necessary  to  build  and  maintain  a  bridge  at  both  ends  of  each  lock,  so  as  to 
form  a  continuous  towing  path.  This  plan,  of  course,  assumes  that  the  present  small 
supply  weirs  would  be  dbf tensed  with,  and  that  the  old  locks  would  be  ,used  solely  for 
the  purpose  of  regulating  the  water  levels. 

By  placing  the  new  locks  on  the  south  side  of  those  now  in  use,  a  considerably 
greater  quantity  otexcavation  would  have  to  be  done,  soD)e  high  embankments  formed 
and  protected,  but  the  ex[)ense  and  inconvenience  of  towing  path  bridges  would  be 
avoided. 

The  work  in  either  case  could  be  done  at  the  most  favorable  season  of  the  year  for 
such  opeiations,  and  what  is  of  at  least  equal  importance,  without  diuwing  oil  the  water 
«r  interfering  with  navigation. 

In  short,  by  adopting  the  plan  of  building  entirely  new  locks,  they  could  be  made  of 
vniform  dimensions,  the  work  better  executed,  and  most,  if  not  all,  the  objections  aboro 
ttramerated  be  fully  met 
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Under  the  impression  that  this  is  the  best  course  to  pursne^  it  may  be  atated*  tbal 
the  exHminations  macie  lead  to  the  conclusion  that  the  south  side  should  be  aeleciMi  as  a 
site  for  Lock  No.  18,  but  Lock  No.  19  will,  in  all  probability,  have  to  be  placed  on  t^ 
north  side. 

The  contemplated  depth  and  sectional  area  of  the  reach  between  locks  Nos.  19  aid 
20  may  be  obtained  either  by  raising  tho  level  or  lowering  the  bottom  and  widening  thi 
channel,  as  may  be  considered  best. 

6y  raising  the  water,  the  head  and  fall  at  lock  20  would  be  reduced,  conseqiientiy 
the  mill  property  there  would  be  depreciated  in  value,  and  at  several  places  the  lands  oa 
the  north  side  would  be  flooded.  On  the  south  side,  the  banks  being  at  many  plaoes 
high  and  comparatively  narrow,  would  have  to  be  widened,  strengthened  and  pirotected, 
as  well  as  raised. 

The  arch  of  the  culvert  for  the  road  leading  to  Bamhart's  Island  is  of  a  height  that 
would  admit  of  lowerinj^c  the  bottom  of  the  channel,  but  the  culvert  must  in  either  csm 
be  lengthened  forty  feet  at  least,  to  obtain  the  necessary  width  of  water-way. 

On  considering  the  matter  fully,  it  is  believed  that,  in  this  instance  it  would  be  lea 
expensive  to  deepen  the  channel  than  to  keep  the  water  permanently  at  a  higher  level 

The  present  lock  (No.  20)  being  situated  at  a  sharp  curve  in  the  line,  the  approaebst 
to  it  from  either  direction  for  vessels  of  a  large  class  are  unfavorable,  and  of  coures 
would  be  still  more  so  it  the  lo/'k  was  lengthened  and  the  size  of  the  vessels  increased 
This,  together  with  the  fact  of  its  being  ten  feet  wider  than  required,  and  the  fonndatiaB. 
too  high  in  case  of  lowering  the  bottom  of  the  reich,  to  give  the  full  draught  of  water* 
point  to  the  necessity  of  having  a  new  lock  constructed. 

Judging  from  the  general  appearance  of  the  ground  lying  between  the  canal  and 
the  liver,  the  new  structure  could  be  placed  there  in  such  a  position  that  the  line  and 
approaches  to  it  would  be  improved  without  incurring  much,  if  any,  greater  outlay  ihsa 
would  be  necessary  to  adapt  tho  present  lock  to  the  requirements. 

It  has  been  already  stated  that  the  bottom  of  the  summit  level  must  be  lowered  fron 
three  and  a  half  to  four  and  a  half  feet ;  consequently,  the  culverts  at  Mille  RocfaoB  and 
at  Moulinette,  which  are  only  from  fifteen 'to  sixteen  inches  under  the  present  botton, 
must  be  partly  taken  down,  rebuilt  and  lengthened. 

The  bottoms  of  those  culverts  are  already  so  low  that  the  river  backs  up  inte  then, 
whilst  the  height  between  the  road-way  and  centra  of  the  soffit  of  the  arch  is  only  DIM 
feet,  which  bare)y  admits  a  waggon  with  a  moderate!}'  high  and  wide  load  to  paK. 

• 

If  that  portion  of  the  arah  immediately  under  the  channel  be  lowered  three  feet,  tht 
road  under  it  must  also  be  lowered  in  order  to  retain  a  passage-way  of  the  height  abovt 
stated.  This,  together  with  the  extension  of  the  arches,  will  render  it  necessary  to  cot 
down,  considerably,  the  inclined  parts  of  the  road  leading  to  and  from  the  culverts. 

But  even  to  obtain  additional  head -way,  the  road  cannot  judiciously  be  reduced  tb 
an  extent  that  would  in  any  way  interfere  with  the  foundations  ot  the  abutments^  or 
leave  them  exposed  ko  the  action  of  frost,  or  diL*ect  influence  of  back-water  from  the  river. 

Although  the  height  between  the  road  and  intrados  of  tho  arch  might  unaToidahiy 
have  to  be  reduced  to  even  less  than  it  is  at  present,  ordinary  traffic  would  naverthakai 
be  in  a  great  measure  accommodated,  and,  if  necessary,  ari'angementa  oould  be  made  &r 
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Jbidkj  articles  to  be  taken  fram  one  side  of  tbe  canal  to  the  otker  on  a  ferry-scow  provided 
fbr  that  purpose. 

Attention  baring  been  drawn  to  the  leadin^s^  matters  connected  with  the  proposed 
anlargement,  it  majr  now  be  stated  that  an  approximate  estimate  of  the  amount  required 
to  carry  out  the  works  would  be  as  follows  : — 

Forming  a  new  outlet  for  the  canal,  constmction  of  two  new  locks, 
couTorting  present  locks  into  regulating  weirs,  formation  and 
protection  of  banks,  purchase  of  l^nd,  etc $530,000 

Raising,  securing  and  protecting  b/ioks  of  levels  between  Locks  Nos. 
IV  and  18,  and  between  18  and  19,  lowering  bott')ni  and 
widening  reach  between  Locks  19  and  20,  constructing  tliree 
new  locla,  building  piers,  abutments  and  a  new  swing  bridge  ac 
Cornwall,  lengthening  out  road  cul  vert  at  Maple  Grove,  etc 800,000 

Deepening  and  enlargement  of    summit  level,  constructing  new 

guard  and  supply  weir,  docking  at  entrance,  etc 8 30,000 

$2,160,000 


APPENDIX   No.  32. 


CORNWALL   CANAL. 


SPECIF  10 A  TION  for  the  Constructioti  of  Two  Vfi  Locks  and  a  Regu- 
laibig  Weir ;  and  the  formation  of  a  New  Lower  EHtrance,  ei»., 
SECTION  No.  ONE. 


The  new  entrance  channel  is  to  be  on  the  Routh  side  of  the  existing  one,  and  in 
such  a  i>o8ition  that  the  respective  centre  lines  of  the  two  routes  will  be  thi-ee  hundrad 
and  fifty  feet  npart  at  the  licad  of  the  present  outlet  lock,  and  four  hundred  and  twenty 
feet  apart  opposite  the  head  of  what  is  known  as  Lock  No.  17. 

For  a  distance  of  fully  two  thousand  ft^t  at  the  lower  end,  the  line  will  be  straight, 
and  then  curve  round  gradually  until  the  new  south  bank  corresponds  with  that  of  th» 
old  canal,  vt  a  point  nearly  opposite  the  lower  end  of  the  landing  wharf  at  the  Town  of 
Cornwall,  about  twenty  five  feet  below,  or  to  the  eastward  of  which,  the  upper  or  wcstera 
end  of  the  section  terminates. 

The  water  level  on  the  Cornwall  reach,  or  that  between  Locks  Nos.  17  and  18,  ii 
to  be  raised  two  feet,  and  the  difference  between  that  level  and  the  Kivsr  SL  Lawrenot 
will  be  overcome  by  means  of  two  litt  locks  con:?tructed  for  that  purpose;  a  weir  ia  to 
be  built  and  other  arrangements  made  for  regulating  the  water ;  entrance  piers  are  to  1» 
built,  and  such  other  works  executed  as  herein  described. 

The  new  entrance  lock  will  be  placed  so  that  its  lower  gate  quoins  shall  be  nearly 
opposite  tlie  upper  quoins  of  the  present  outlet  lock,  and  the  lower  quoins  of  the  second 
lock  will  be  opposite  the  head  gates  of  Lock  Nt).  17. 

All.  permanent  structures,  such  as  the  locks,  weirs,  entrance  piers,  side  walk 
etc.,  are  to  be  placed  sufficiently  low  to  afibrd  a  depth  of  water  suited  to  14  feet  on  Um 
lock  sills. 

The  centre  line  of  the  channel  and  the  sites  of  the  different  structures  will  for  th* 
most  pare  be  as  represented  on  the  plan  exhibited  and  marked  out  on  the  ground  ;  boi 
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the  Department  of  Public  Works  reserves  to  itself  the  right  of  changing  the  whole  or 
STiy  ])art  of  the*  line  as  much  as  one  hundred  and  fifty  feet,  either  to  the  right  or  to 
tho  left  of  that  shown,  and  of  altering  the  position  of  any  one  or  of  all  of  the  struo- 
inres  as  mnch  as  three  hundred  feet  either  upwards  or  downwards  of  that  indicated  on 
the  plan. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  nsade  either 
before  the  works  are  commenced  or  during  their  progress  without  givi.ig  cause  for  any 
increase  or  diminution  of  the  prices  tendered  fur  the  respective  items  of  work. 

Excavation. — The  en  trainee  is  to   be  sunk  to  a  depth  of  at  least  CJ  feet  below  tho 

lower  sill  of  the  present  outlet  lock,  and  made  150  feet  in  width 
between  the  piers,  which  are  to  b3  of  crib  work,  sunk  on  a  foundation  prepared  for 
them,  one  fool  lower  than  the  general  bottom. 

All  material  excavated  or  dredged  out  in  deepeninsf  or  widening  the  entrance 
channel  must  be  taken  to  such  places  within  a  distiince  of  two  miles  as  directed  and 
be  placed  there  in  dei'p  water,  or,  if  required,  the  contra  -.tor  must  make  arrangements  to 
transport,  hoist,  and  place  the  niattnial  removed  so  as  to  form  and  raise  the  banks  at  or 
within  a  distance  ot  eight  hundred  feet  of  the  entrance. 

The  foundation  of  *hft  outk-t  lock  will  bo  about  350  feet  long,  72  feet  wide,  and 
sunk  8  feet  9  inclies  IkjIow  the  top  of  the  lower  mitre  &il  of  the  present  outlet  lock ; 
and  the  foundation  of  the  sec  >nd  lock  will  ba  of  like  dimensions,  sunk  to  within  4  J  feet 
of  the  level  of  the  same  datum  line. 

In  boih  cases,  side  f lopes  of  one  horizontal  to  one  vertical  will  bo  allowed  for  the 
excavation  of  the  pits  ;  the  contriictor  assuming  the  risk  of  removing,  at  his  own  .cost, 
any  si  lies  that*  may  occur,  whether  they  result  from  leaving  the  sides  steeper  in  the  fittjt 
instance  or  from  any  other  cause  whatsoever. 

All  the  excavation  required  for  sheet  pile  trenches,  mud  or  sub  sills,  will  be  paid  for 
at  the  Siime  rate  per  cubic  yard  as  the  excavation  for  lock  pits. 

The  reach  or  basin  between  the  first  and  second  locks  will  be  excavated  to  within  6 
feet  9  inches  of  the  top  of  the  mitre  sill  ot  the  present  outlet  lock,  and  made  of  a  mean 
width  of  128 J  feet,  or  a  sectional  area  of  l,927i^  square  ffot. 

The  reach  above  the  spcond  lock  is  to  be  made  an  uniform  depth  of  1 1  feet  below 
present  water  line,  or,  to  13  feet  in  depth  when  the  level  has  been  raised  two  feet,  as 
above  stated. 

About  700  feet  in  length  of  the  prescntf  south  bank  cf  the  canal  is  to  be  removed,  or 
tiuch  other  stretch  ol  it  as  may  be  necessary  to  carry  out  the  design  herein  contemplated. 

From  a  point  about  250  f.*et  above  tho  second  lock  downwards  to  the  lower  end  of 
the  latter,  a  raceway  is  to  be  cut  and  otherwise  formed  on  the  south  side  of  the  new  line, 
and  a  regulating  weir  constructed  nearly  opposite  the  lower  quoins  of  the  lock.  It  is  to 
be  arranged  to  pass  the  ordin:«ry  surfdus  water  over  its  breast,  and  have  sluicew.iys 
placed  at  such  a  level  as  will  admit  of  the  reach  above  being  fully  di'ained.  Ilie  water 
after  it  pas-ses  over  or  through  the  weir  is  to  be  conlimied  at  the  same  height  as  the  reach 
i)etween  the  hicks,  until  it  either  entci*s  tjie  c  mal  at  that  level  or  is  discharged  through  a 
^raeeway  into  the  river,  or  as  may  l^  found  necessary. 
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All  suitable  material  excavated  from  the  lock  pits,  the  reaches  between  and  abow 
^e  locks,  the  raceway,  weir  pits,  bridge  seats,  etc.,  must  be  hauled  and  placed  so  aa  to 
form  embankments  in  rear  of  the  walla  of  the  second  lock,  and  for  the  formiug  of  the 
new  banks  above  that  point  to  the  tipper  end  of  the  section,  as  well  as  raising  vad 
strengthening  the  north  banks  of  the  present  canal,  fix>m  the  upper  end  of  the  aeciion, 
to  the  lower  end  of  Lock  No.  17,  at  d  also  both  banks  of  the  head>race  to  the  mills  and 
factories,  fiom  its  inlet  to  the  gi'ist  mill  opposite  the  lower  end  of  Lock  No.  16. 

The  south  bank  above  the  second  lock  is  to  be  at  least  20  feet  wide  on  top,  and 
raised  four  feet  over  the  surfac^  water  line,  and  the  banks  on  the  north  must  also  be 
niade  at  least  20  feet  in  width  on  top,  and  where  those  alongside  of  the  canal  and  at  the 
h<fad-race  to  the  mills  must  be  strengthened,  they,  after  having  been  made  to  the  full 
heiii^ht  required,  must  be  at  least  as  wide  on  top  as  they  are  at  pi*esent. 

Where  old  banks  have  to  be  raised  or  strengthened,  all  sods,  rubbish  or  objectionable 
matter  must  be  cleared  away  and  loose  earth  i*emoved  for  such  a  depth  and  width  as  may 
b«  directed,  and  the  new  pnrt  of  the  bank  formed  of  the  best  desciiption  of  material  that 
can  be  obtained  from  the  excavation,  which  «nust  be  hauled  on  in  carts  or  in  waggons, 
and  laid  in  layers  in  the  manner  subsequently  described. 

When  the  ground  on  which  a  bank  is  to  be  fprmed  is  below  the  water  level  of  the 
canal,  the  surface  must  invariably  be  removed  for  such  a  depth  as  may  be  necessary,  from 
the  nature  of  the  matenal  and  circumstances.  In  all  such  cases,  the  entire  spHce  to  be 
occupied  by  the  bank  must  be  cleared  of  all  sods,  turf,  muck,  loose  stones,  all  kinds  of 
rubbish  or  objectionable  matter ;  and  all  loose  eartii  or  such  as  would  admit  of  water  per- 
colating through  it,  must  be  removed  for  such  a  de[)th  as  the  officer  in  charge  may  con- 
sider necessary  to  enable  a  proper  connection  with  the  bottom  to  be  formed. 

The  seat  of  all  banks  must  be  made  nearly  level,  or  have  an  inclination  toward  the 
side  next  the  channel.  Jhis  must  be  especially  oi»served  on  the  u[>per  two-thitxla  of  the 
section,  or  where  a  new  bank  will  pass  over  the  low  and  sloping  ground  adjoining  the 
river,  when  the  seat  must  be  cut  clown  so  as  to  give  a  level  l>earing  or  to  be  formed  into 
benches,  each  of  which  must  of  itself  present  a  horizontal  surface  of  sufficient  width  to 
admit  of  a  suitable  connection  being  made  and  so  as  to  guard  agiinst  any  tendency  to 
slide. 

For  preparing  the  seats  of  banks  the  material  removed  will  be  measured  in  the  ''solid" 
and  the  quantity  paid  for  at  the  same  rate  as  for  earth  excavation  on  section,  which  rate 
should  be  clearly  undei stood  to  include  the  cost  of  handling  of  all  kinds  of  material 
necessary  to  effect  the  object,  and  the  entira  removal  of  the  same  to  such  places,  within 
the  limits  of  the  section,  as  may  be  directed. 

The  slopes  of  the  banks  on  that  part  of  the  section  above  the  second  lock  are  for  the 
most  part  to  be  one  and  three-quartei'S  horizontal  to  one  vertical  on  the  inside  lines,  and 
on  the  outside  lines  the  slopes  are  to  be  two  horizontal  to  one  vertical ;  but  the  outer 
slopo  on  the  high  part  of  the  bank  or  that  next  the  river  is  to  be  such  as  will  be  most 
likely  to  guard  against  slides.  The  outer  face  of  that  part  of  the  bank  last  mentioned  is 
to  be  covered  or  protected  by  a  wall  of  rip-rap  boulder  stone  three  and  a  half  feet  in 
thickness  at  bottom  and  two  feet  thick  at  top  ;  the  largest  stones  to  be  used  for  the  bottom 
part  of  the  bank. 

All  the  stones  from  the  surface  water  line  of  the  river  upwaids  mus*^  be  hand  laid,, 
and  when  finished  must  form  a  moderately  fair  surface,  corresponding  to  the  ganeral 
outline  of  the  bank. 


393 

In  all  cases  whea  making  up  a  bank,  care  must  be  taken  to  place  the  bt'st,  most- 
and  water-tight  earth  in  that  |>ai*t  oi  it  adjoining  the  canal,  and  to  place  all  coarse 
Hfttorialfly  or  such  as  are  permeable  to  water,  altogether  beyond  the  limits  of  the  same. 

A  continuous  towing  path  is  to  be  formed  on  the  south  side  of  the  canal,  and  also  on 
the  north  side  from  the  lower  end  upward  to  the  place  where  the  new  and  old  lines  inter- 
•eoi  each  other.  It  is  in  both  cases  to  be  20  feet  wide  on  top  and  four  feet  over  the 
water  .surface,  inci*easing  where  the  ascent  is  made  to  the  second  lock  at  the  rate  of  on» 
in  nfleeu. 

In  peaces  where  the  natural  surface  of  the  ground  is  hio^her  than  the  towing  path 
line^  the  bank  must  bo  cut  down  to  that  height,  and  a  ditch  *J^  feet  wide  at  bottom  made 
•4  the  foot  of  the  slope,  toward  which  the  top  of  the  track- way  shall  have  a  declivity  of 
one  foot  transversely.  The  bottom  of  the  ditch  to  have  such  an  inclination  as  will  carry 
the  surface  water  freely  to  off- take  dL*Hins  termed  at  such  places  as  circumstances  may 
require. 

For  the  entire  length  of  the  section  the  bottom  must  bo  sunk  uniformly  to  the  depths 
before  mentioned,  and  the  sides,  both  in  cutting  and  embankment,  fairly  trimmed  to  the 
angles  above  referred  to,  or  to  such  others  as  are  herein  stated  or  may  be  subsequently 
determined. 

When  it  becomes  necessary  to  spoil  material  fi*om  the  excavation  or  in  preparing  a. 
seat  for  an  embankment,  the  bank  thus  formed  must  be  at  least  50  feet  back  from  the 
side  line  of  the  canal,  in  the  positi-^n  pointed  out,  and  be  carried  up  ^o  the  regular  height 
with  a  top  inclination  outward  from  the  channel  of  one  in  about  sixteen,  and  with  side 
•lofieB  two  to  one. 

When  making  up  the  banks  of  the  canal,  or  embankments  in  rear  of  the  loda  or 
weirs,  and  at  all  such  places  where  a  bank  is  to  be  formed  through  or  alongside  of  ground 
that  is  lower  than  the  canal  surface,  or  wheresoever  a  water-tight  bank  is  required,  the 
mtUeriiU  niuat  be  liauled  o*i  to  the  re^i>ective  banks  in  carts  or  waggons  and  laid  on  in  layers 
n&i  exceeding  one  Joot  in  depth  cU  a  time  ;  and  if  the  work  be  done  at  a  dry  season  of  the 
year,  water  must  be  thrown  over  each  layer  to  assist  in  consolidating  the  material. 

Puddle  Beds, — when  necessary  to  be  made  for  the  security  of  any  of  the  banks, 

must  be  carried  up  at  the  ^ama  time  as  the  banks  are  formed.  They 
aust  be  made  of  the  best  description  of  material  for  that  purp  rse  that  can  be  obtained  at 
any  place  on  the  section,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
which  must  be  watered,  properly  cut  ti'ansversely  and  longitudinally,  well  trodden  and 
poanded,  and  everything  done  that  may  bo  required  to  form  them  into  puddle  walls 
impervious  to  water. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized, 
namely  :  **  earth  "  and  "  rock,"  the  former  to  embrace  all  kinds  of  material  f  jund  in 
forming  the  new  entrdince,  cutting  the  canal,  excavating  lock  and  weir  pits,  removing 
preaent  bank  and  deepening  old  channels,  except  absolutely  connected  ^'  quarry  rock,'' 
and  detaohed  stone  or  boulders  containing  one-third  of  a  cubic  yard  and  upwards. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the 
materials,  finishing  up  the  canal  and  banks,  forming  embankments,  making,  raising 
and  strengthening  banks,  grading  towing  paths  and  completing  everything  connected 
▼ith  the  excavation  of  the  section  in  a  workmanlike  and  natisfatjtory  manner,  agreeably 
to  the  foregoing  specifications.  But  i\s  the  price  per  cubic  yai*d,  for  each  class  of  work, 
▼ill  be  an  average  of  the  whole  of  that  class,  payments  will  only  be  made  according  to 
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the  comparative  value  of  €ho  work,  with  reference  to  the  prices  tendered,  which  pro  n$ci 
rates  shall  be  assigned  and  apportioned  in  such  a  manner  that  when  the  whole  work 
ahail  havH  been  executed  and  completed  the  aggregate  amount  shall  l»e  the  same  as  when 
the  i^espective  total  quantities  are  ailculated  and  extended  at  the  prices  stated  in  the 
contract. 

Locks — to  be  270  feet  in  length  between  the  gate  quoins,  and  45  feet  in  width 
between  the  side  walls  at  bottom.     They  are  to  be  constructed  of  dressed 
stone  masonry,  laid  throughout  in  hydraulic  cement  mortar,  and  placed  on  foundatiooi 
prepared  as  hereinafter  described. 

Tie  pits  excnvated  for  them  will  bo  in  the  positions  and  of  the  genei*al  dimensiofii 
previously  stated,  or  they  are  to  be  of  such  other  extent  as  may  he  necessary  to  admit 
the  side  and  wi-ig  walls,  and  correspond  with  such  lines  as  will  be  marked  out  on  tlit 
ground  by  the  officer  in  charge. 

The  foundation  of  the  new  entrance  look  is  to  be  SJ  feet  below  the  top  of  tho  lower 
mitre  sill  cf  the  present  outlet  lock,  and  the  bottom  of  the  second  lock  is  to  be  sunk  to 
within  4|  feet  of  the  same  datum  line  flower  mitre  sill  of  outlet  lock). 

The  bottom  must  invariably  be  trimmed  smooth  and  fair  throughout,  at  the  levels 
above  stated,  which  in  both  cases  allow  for  a  stratum  of  concrete  twtjjve  inches  in  depth 
>to  be  laid  under  the  iouudation  timbers,  which  ai-e  to  be  placed  transversely  and  covered 
with  three-inch  pi^e  plunk,  to  form  a  protection  for  the  bottom  and  a  beating  surface  for 
the  walls. 

The  contractor,  if  dirt  cted,  must  sink  that  part  of  the  bottom  to  be  occupied  by  tht 
side  walld  from  throe  to  six  inches  deeper,  so  that  the  stratum  of  concrete  at  these  places 
may  be  from  15  to  18  inches  in  depth. 

If  solid  and  suitable  rock  in  thick  layers  is  found  at  the  proper  level,  at  the  plact 
wbei*e  a  lock  is  to  be  built,  the  walls  will  be  commenced  upon  it  without  an  artificial 
foundation ;  but  if  the  rock  be  unsound,  the  fissures  in  it  numerous,  the  strata  thin  or 
irregular,  a  floor  of  pine  timl)er  covered  with  three-inch  pine  plank  will  be  laid,  as  pro- 
vided for  a  foundation  on  earth  or  clay. 

The  material  excavated  from  the  lock  pits,  when  of  a  suitable  kind,  must  be  hauled 
and  placed  so  as  to  form  embankment  at  or  near  tiie  upper  end  of  the  section  at  ths 
places  and  in  the  manner  previously  described. 


Foundation  Timbers — to  be  of  pine,  12  inohes  square,  of  the  full  length  to 

across  the  chamber  and  space  to  be  occupied  by  the  walb 
on  both  sides;  but  occasionally  two  timbers  may  be  used  to  make  up  the  distance,  om 
of  which  must,  however,  extend  from  the  rear  lino  of  one  wall,  acLX)ss  the  chamber,  to  it 
inches  under  the  front  edge  of  the  wall  on  the  opposite  side. 

They  are  to  be  kid  G  inches  apart  through  the  chamber,  above  the  upper  mitre  sill 
and  at  the  lower  end  of  the  lock,  and  must  rest  uniformly  for  their  entire  length  on  tb* 
bottom,  and  on  sills  placed  under  the  walls.  The  spaces  l>etween  them  must.  immediatiT 
■after  they  are  ]»roperly  laid,  bo  well  filled  with  the  best  description  of  concrete,  and  ihev 
tops  must  be  dubbed  to  an  uniform  surface  to  nflord  a  fair  beariug  for  the  planking.  Th* 
•  timbers,  before  being  laid,  must  be  counterliewn,  if  directed. 

Sub  Sii.ls. — Two  ranges  of  sills  are  to  be  placed   longitudinally  under  each  of  the 
side  Walls.     They  are  to  be  of  pine  timbt^r,  12  inches  wide  and  4  inches 
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• 

Hiickj  arranged  and  laid  on  a  bed  of  thin  mortar  and  at  a  height  that  their  tope  shall  b» 
on  the  samo  level  as  the  suifaoe  of  the  adjoining  concrete.  A  space  of  4  inches  is  to  b» 
left  between  the  ends  of  the  respective  pi«oes,  and  they  are  not  to  pass  through  the  sheet 
piles,  but  most  be  left  6  inches  short  on  each  side ;  all  these  spaces  are  afterwards  to  b« 
well  filled  with  fine  concrete  in  the  manner  required. 

Mitre  Sill   Platform — to  be  1 4  feet  in  width,  made  np  of  timbers  1 2   inches 

square,  and  of  a  length  to  reach  from  rear  to  rear  of  walls* 
all  of  which  must  be  connterhewn  and  well  jointeJ  with  a  plane,  so  as  to  make  water- 
tight joints  for  their  entire  length  and  depth.  They  are  to  be  secured  by  five  wrought 
iron  screw-bolls  (1^  inches  in  diameter),  passing  horizontally  through  thu  platform. 

•  Both  ends  of  each  of  the  three  middle  bolts  must  have  double  nuts  and  washers  in 
order  to  torm  a  connection  with  shackle-bolts  passing  throu^^h  and  secured  to  anchor  timhen 
laid  at  the  bottom  of  the  sheet  pile  trenches,  or  to  a  block  of  masonry  built  for  that 
purpose.  / 

Each  platform,  after  it  has  been  put  together,  must  be  raised  a  sufficient  height  to 
admit  of  npreading  a  bed  of  thin  mortar  over  the  place  it  is  to  occupy.  When  this  has 
been  done  the  platform  is  to  be  lowered  and  well  beaten  down  to  its  pipper  bed,  or  such 
other  course  may  bo  adopted  for  that  purpose  as  may  be  approved. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  threads  of  oakum,  and 
every  precaution  adopted  to  render  the  whole  water-tight. 

Trenches,  etc. — Five  or  more  trenches  are  to  be  cut  across  the  foundation  for  the 

recef)tion  of  sheet  piles,  namely  :  One  at  the  upjier  8id«»,  another 
at  the  lower  side  of  each  of  the  mitre  sill  platibrms,  and  one  at  the  lower  end  of  the 
lo6k.  They  are  to  be  sunk  5  feet  below  the  foundation  timbera,  and  are  not  to  exceed 
2^  feet  in  width.  One  side  of  each  trench  must  be  %ut  plumb  and  smooth,  so  as  to 
afijrd  an  even  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  wnlls  are  built,  or  anchor  timbers  arranged,  and  the  piles  placed, 
the  trenches  must  be  filled  with  concrete  to  the  height  of  the  adjoining  ground. 

SflEET  Piles — to  be  of  4-inch  pine  plank,  placed  close  vertically,  generally  6  feet 

long  ;  they  are  to  be  jointed  with  a  plane,  and  the  ('dn;e  of  each 
^lank  chamfyed  on  the  side  next  the  trench.  When  placed,  they  are  to  be  fastened 
to  the  platform  timber  with  8-inch  pressed  spikes,  two  through  the  top  of  each  plank. 

Flooring — to  consist  of  two  courses  of  pine  plank  ;  the  first,  3  inches  in  thickness, 
*  is  to  extend  over  the  whole  area  of  tiie  foundation, ami  the  second  coarse, 

'2  inches  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber  and  at  both  ends  of 
the  lock.  They  are  all  to  be  jointed  with  a  plane,  and  when  Ix^ing  laid  must  be  driven 
up  with  wedges  (o  water  tight  joints  ;  every  3  feet  in  width  of  planking,  in  both  courses, 
ronst  break  joints  at  least  4  teet,  and  the  upi>er  course  must  in  all  cases  break  joints  both 
lengthwise  and  tninsversely  with  the  one  underneath. 

The  lower  course  to  be  fiisten)&d  with  white  oak  treenails  9  inches  long  and  1}  inches 
diameter,  two  in  each  end  of  a  plmk  and  one  on  alternate  sides  at  every  oros^sing  of  a 
timber ;  it  must  be  duhbed  to  an  uniform  surface  before  tlie  second  courec  is  laid,  th« 
latter  to  be  fustened  with  pressed  spikes,  two  at  each  end  ot  a  i^lank  and  one  at  each 
•crossing  of  a  timber  on  altf^rnate  sides  of  the  plauk. 
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M  iTKS  Sills — to  be  of  the  best  description  of  nrhite  oak  timber^  propeiij 

and  dressed  with  a  plsine.     Ihey  aii)  to  be  framed,  mortised,  tenoKned 
and  soctired  in  the  manner  shown  on  a  detailed  plan  to  he  furnished. 

« 

T)ie  main  sills  are  to  be  49  feet  long,  let  2  feet  into  the  wall*  at  each  end  ;  thej,  as 
veil  as  the  braces,  must  be  of  a  size  to  stand  19  x  16  inches  when  dressed.  The  mitn 
nils  are  to  be  19  x  19  inches,  checked  3  inches  into  the  platform  timbers,  and  are  to  be 
tenonned  into  each  other  at  the  mitre«  and  at  the  toe  tenonned  and  boxed  into  the  main 
sill.  A  check  3  inches  deep  is  to  be  cut  in  the  lower  edge  of  the  mitre  siDs  to  reosive 
« the  ends  of  the  first  course  of  planking. 

Before  they  ?.re  put  together,  all  the  mortises,  tenons  and  joints  must  be  well  coated 
with  white  lead,  and  when  about  to  be  placed  in  their  bei-ths,  a  strip  of  canvas  well 
saturated  in  boiling  tar  is  to  be  placed  in  the  check  formed  in  the  platform  into  whidi 
the  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  sre  to  be  connected  by  straps  of  wrought  iron  3^  inches 
wide  and  five-eighths  (|)  of  an  inch  thick,  let  in  flush,  fastened  "with  bolts,  and  arranged 
as  shown  on  plan.  The  holes  through  them  must  be  punched  so  as  to  retain  the  full 
strength  of  the  iron  ;  the  bolts  are  to  be  2  feet  4  inches  lon^,  one  inch  and  a  half  (I |) 
diameter,  have  upset  heads,  and  be  well  ragged  at  the  point. 

If  the  foundation  is  rock,  the  mitre  sill  platforms  will  be  made  as  above  described, 
laid  in  a  full  bed  of  mortar,  and  secured  to  the  rock  with  fox  and  kej-bolta  and  at  the 
outer  edge  on  both  sides  will  be  connected  with  a  stop-water  timber  let  into  the  rock. 

Where  the  rock  undeiTieath  is  sound,  instead  of  sheet  pil(«  at  the  upper  and  lower 
sides  of  the  mitra  sill  platforms,  checks  ara  to  be  out  in  the  rook  4  inches  or  more  in 
depth  and  12  inches  wide,  extending  across  the  whole  width  of  the  foundation,  into  eitth 
of  which  must  be  fitted  a  tinibciP  12  inches  wide  and  of  sufficient  height  to  form  a  dose 
joint  with  the  outer  timber  of  the  platform. 

Before  a  stop-water  is  placed  in  its  berth  a  piece  of  duck  or  canvas,  well  saturated 
with  white  lead,  must  be  laid  for  the  full  length  and  width  of  the  check,  the  upper  timber 
must  also  be  embedded  in  white  lead,  and  the  whole  secured  to  the  rock  with  fox  and  key- 
bolts  1^  inches  in  diameter,  placed  not  more  than  10  feet  apart. 

Stop- waters  similar  to  those  above  described  ai^  to  be  plac^xl  at  the  npper  sides  of 
the  recesses  of  the  locks  where  the  foundation  is  rock. 

In  other  parts  of  the  recesses  than  that  occupied  by  the  platform,  thei-e  are  to  be 
timbers  12  inche?  square,  laid  G  inches  apart,  also  for  a  distance  of  12  feet  below  the 
lower  side  of  the  platform  to  the  upper  end  of  the  wing  walls  at  the  head  of  the  lock. 

These  timbers  are  to  be  laid  level,  scribed  to  the  rock  underneath,  or  laid  on  a  bed 
of  fine  conctvte,  as  the  case  may  require,  and  each  one  of  them  fastened  by  means  of  two 
fjx-wedged  bolts  1;^  inches  diameter  passing  at  least  9  inehes  into  the  rock. 

The  sjmces  between  them  are  afterwards  to  be  filled  with 'concrete  andjtheir  apper 
flfdes  dubbed  to  a  fair  surface  for  the  planking.  .7,..' -'^•^  ^ 

'     i  

If  found  necessar}'  to  lay  timbers  in  the  chamber  of  the  lock  on  a  rock  foundatioD, 
they  are  to  be  placed  12  inches  apart  and  the  spaces  between  them  tilled  with  concretei 
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Masombt. — ^The  locks  are  to  be  13^  feet  lift  and  the  side  wails  carried  up  to  tS 
.  feet  over  the  surface  water  Iwvel  of  the  upper  reach,  or  to  the  height  of 
•30  feet  4  inches  over  the  top  of  the  first  couise  of  plank. 

The  chamber  and  recess  walls  are  to  be  1 0^  feet  wide  at  the  bottom,  with  counter- 
forts in  rear  6  feet  long  in  line  of  wall  and  with  3  feet  pix)jection,  placed  not  more  than 
12  feet  apart. 

^.  Z^  The  recesses  for  the  gates  are  to  be  made  2  feet  8  inches  deep  at  top,  and  the  walls 
are  to  be  10^  feet  thick  at  the  bottom. 

The  face  of  the  chamber  and  wings  is,  throughout,  to  have  a  batter  of  one  in  ivoentf^ 
fovr;  but  the  recess  walls  are  to  be  carried  up  plumb  on  both  front  and  rear,  except  for 
A  distance  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  iormed. 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  plumb  to  within  6  feel 
<A  the  top,  thence  batter  to  the  rear  line  of  the  coping,  and  the  counterforts  will 
terminate  witliin  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  locks  must  be  of  approved  sound  and  durable  stone,  free  from 
xlrys,  seams  or  other  defects ;  those  forming  the  face  work  must  be  of  the  best  class  of 
^rey  limestone,  or  at  least  fully  equal  in  every  respecc  to  the  very  best  samples  of  the 
stones  used  for  face  work  in  the  present  locks  on  the  Cornwall  Canal. 

The  face  stones  roust  be  of  an  uniform  texture  and  color,  and  laid  in  regular  courses ; 
tlie  ashlar  work  may  vary  from  12  to  30  inches  in  height — the  thickest  courses  in  variably 
to  be  placed  at  the  bottom,  and  diminish  upwardis  in  regular  succession  to  the  course 
under  the  coping,*  but  when  a  course  of  cut  stone  exceeds  18  inches  in  height,  the  face  of 
^he  chamber  may  be  made  up  of  two  courses  of  stone  of  equal  height. 

From  the  lower  end  of  the  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head 
to  12  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dre&ed  and  laid 
so  that  the  beds  and  end  joints  shall  not  exceed  three^xteenths  of  an  inch. 

The  chamber  walls  between  the  points  above  mentioned  are  to  be  faced  with  a 
good  description  of  coursed,  boucharded  work  (coping  excepted),  laid  so  that  the  beds 
ajod  end  joints  shall  not  excded  tliree-eighths  of  an  inch. 

Cut  Stones — to  be  neatly  dressed  and  boucharded  ;  made  square,  bevelled,  or  other- 
wise suited  to  the  positions  they  are  to  occupy  in  the  work.     Their 
Jtrrises  must  be  kept  good,  their  upper  and  lower  beds  made  parallel,  and  their  end  joints 
in  all  cases  kept  full  for  at  least  two-thirds  the  depth  of  the  beds. 

The  "back  part  of  the  stones  must  be  hammered  or  picked  off  to  such  lines  that 
the  backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in 
width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feel 
long  in  line  of  wall,  and  not  less  than  two  and  three  feet  depth  of  bed  in  the  alternate 
courses.  In  each  course  must  be  headers  of  at  least  two  feet  length  of  face  and  4-^  feel 
depth  of  bed,  placed  not  more  than  eleven  (11)  feet  apart  from  centre  to  centre.  The 
headers  in  each  course  are  to  be  arranged,  as  nearly  as  possible,  mid-way  between  those 
in.  the  course  immediately  below. 
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No  two  vortical  joints  in  adjoining  courses  aro  to  be  neftror  each  other  than*  12 
inches,  and  care  ojust  be  taken  that  the  bond  in  rear  of  tho  faco  stone,  is  also  pro|>er!f 
formed  throngfaout. 

When  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the 
stretohers,  in  the  alternate  courses,  must  be  at  least  1^  times  their  height,  and  the 
headers  2^  times  their  Leigh b  ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of 
two-thirds  (§)  the  length  of  its  face. 

Hollow  Quoins — to  be  alternately  headers  and  stretchers,  the  former  at  least  b 

feet  face  and  6  feet  depth  of  bed ;  the  latter  G  feet  face  and 
5  feet  \)od  in  the  top  courses,  increasing  in  dimensions  downward  at  a  rate  suited  to- 
the  batter  of  the  wall.  The  headers  are  to  be  checked  so  as  to  bond  at  least  one  foot 
over  the  face  stones  of  tho  receiis.  The  nose  of  the  quoins  to  be  i*ounded,  the  radius 
gradually  increasing  downwards  at  a  rate  cori*esponding  to  the  batter  of  the  wall  ;  the 
hollow  to  be  dressed  out  t^ie  and  smooth  to  a  radius  of  8  inches,  from  which  the 
heel  is  to  run  obliquely  to  the  line  of  the  wall.  '  Patterns  for  the  hollow  quoins  will  \» 
furnished  by  the  engineer,  after  the  contractor  has  given  the  height  of  the  conrses  he 
intends  to  use. 

EccESS  Quoins — to    be    also  6  by  6  feet,  laid  alternately  out-bond  and  in-bond, 

bevelled  as  shown  on  plan ;  tho  header  to  bo  chocked  so  ak  to 
mako  return-bond  with  the  ashlar  of  the  i-ecess. 

Chain  Wells  and  Man-Holes. — There  are  to  be  eight  chain  wells  in  the  position,. 

indicated  on  the  plan  ;  each  well  will  be  two  feet 
square  inside  ;  and  the  man-holes  from  them  to  the  front  of  the  lock  walls  are  to  be 
made  at  the  angles  and  widths  to  {>ermit  the  play  of  the  chains,  and  of  such  height  as 
the  engineer  may  direct. 

The  sills  and  lintels  to  be  of  stone,  sufficiently  large  to  reach  across  the  opening 
and  one  foot  on  each  side ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to> 
pi  event  the  chain  when  slack  lodgin«c  in  the  man-holes ;  sheaves  for  the  drag-chains 
are  to  be  inserted  and  secured  near  the  upper  inner  angles  ol  the  man-holes.  The 
face  stones  of  the  wells  and  man-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as 
the  face  of  the  walls  of  the  recess,  and  are  to  be  properly  bonded  over  and  with  each 
other  at  the  angles. 

Checks. — For  the  reception  of  stop- water  timbers,  two  checks  are  to  be  formed  in- 
the  face  of  each  of  the  wings  at  both  ends  of  the  locks ;  they  are  to  be^ 
arranged  as  shown  on  the  plan,  be  2  feet  apart^  12  inches  wide,  and  6  inches  deep  a^  the 
top,  and  made  plumb  in  the  rear. 

(3ouBSED  Work — for  th<)  face  of  the  chamber  walls  may  be  9  inches  high  and  up- 
wards; but  a  course  once  commenced  must  be  continued  the  same 
height  throughout,  and  in  no  case  will  more  than  two  courses  be  allowed  to  make  up  the 
height  of  one  course  of  cut  stone.  They  must  lie  at  l?abt  20  and  30  inches  depth  of  liedr 
in  alternate  oourses,  and  have  not  less  than  2  feet  length  of  face  in  line  of  wall.  In  every 
course  there  ai*e  to  be  headers  of  at  least  20  inches  in  length  of  face  and  4  feet  depth  of 
bed,  placed  not  more  than  1 2  feet  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headers  and  stretchers  must  be  at  least  two- thirds 
tlie  length  of  their  face. 

The  face  of  the  sioncs  must  be  dressed  to  the  batter  of  the  wall,  boucharded,  and  the 
arrises  kept  good.     The  up[)er  and  lower  beds  must  be  made  parallel  for  their  entire 
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depth,  and  the  end  joints  kept  full  for  at  leas**.  9  inches  back  from  the  face.  The  whole 
t«  be  di*e8sed  so  that  ibe  horizontal  and  vertical  joints  of  the  stone,  when  in  place,  shall 
not  exceed  U)ree-eij*htbs  of  an  inch. 

• 

Backing — to  be  of  an  approred  class  of  large  well-shaped  stones,  not  less  than  6- 

inches  in  thickness  and  4  feet  area  of  bed,   laid  level  in  full  luortar 

beds,  and  properlj  bonded  tbrrughout  the  wall ;    where  the  depth  of  the  face  stone 

equals  or  exceeds  12  inches,  two  thir^knesses  of  backing  may  be  used,  provided  their 

joint  depth  does  not  excec  d  that  of  the  face-work. 

Tie  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  2U  uniform  and 
equal  beaiing  on  the  course  below.     !No  pinning  will  be  [>ermitted. 

The  rdges  of  all  thin  wedged-shaped  stones  must  be  broken  off  so  as  to  be  at  least  6- 
inches  thick  ;  but  if  the  berelled  part  s^ill  exceeds  one-fourth  of  the  area  of  the  stone,  ii- 
must  be  still  fui-ther  reduced.  After  this  has  been  done,  the  stone  laid,  and  tha  vertical 
joints  properly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  the  next 
course. 

The  backing  stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  stone 
against  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall. 

Stones  with  dry  or  clay  scams  in  them,  or  in  any  way  of  an  inferior  kind,  or  stones 
not  of  the  size  or  shafX)  to  make  substantial  work,  will  not  be  allowed  in  any  of  the  walls,, 
nor  will  they  be  permitted  to  be  brought  on  to  the  section. 

Coping  Stones — of  the  chamber,  recesses  and  wing  wsIIh  are  to  be  4  feet  wide  on 

top,  inci-easing  in  width  downwards  to  the  frost  batter  in  the  rear 
and  to  the  face  batter  of  the  walls,  except  in  the  recesses,  where  the  face  will  be  plumb. 
They  are  to  be  at  least  18  inches  in  height  of  course  and  not  less  than  4  feet  long  in  line 
of  wall. 

Great  care  must  be  taken  in  the  selection  of  stone  for  this  purpose,  as  none  but  those 
of  the  soundest  and  best  kind,  free  from  vertical  and  horizontal  seams,  drys,  sand  holes- 
and  other  defects,  will  be  allowed  in  the  work,  no  matter  when  or  at  what  stage  of  the 
preparation  of  the  stones  the  defects  ai-e  discovered. 

Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces,  will  extend  over  the^ 
buttresses  for  the  chain  wells,  for  the  arrangenents  of  which,  as  well  as  for  the  quoins,  a 
detailed  plan  will  be  furnished. 

The  hollow  quoin  coping  must,  however,  be  at  least  6 J  feet  square  on  top  and  2  feet 
depth  of  bed. 

The  lower  bed  and  joints  of  each  atone  must  be  kept  full,  the  upper  bed  and 
face  neatly  dressed,  and  the  inner  top  arris  rounded  off  to  a  radius  of  3  inches.  Tho 
whole  to  be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch* 

A  dowel  4  inches  long,  of  1^-inch  iron,  to  be  inserted  in  every  joint  15  inches  back 
from  the  face  and  G  inches  from  the  top. 

*The  descent  from  tho  coping  of  the  locks  tc  that  of  the  pier,  in  the  one  case,  and  tho 
wall  or  bank  in  the  other,  is  to  be  made  on  both  sides  of  each  lock  by  means  of  a  range  of 
•te]i8  4  feet  in  width,  cut  out  of  the  solid  ;  the  rise  of  the  steps  not  to  exceed  10  inches^ 
and  the  treads  to  have  an  uniform  width  of  12  inches.  They  are  to  be  aiTanged,  placed 
and  secured  in  the  manner  directed  as  the  works  proceed. 
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Breast  Wall — will  be  carried  up  to  witbin  C  inches  of  the  bottom  of  the  vppv 

reach,  unconnected  with  the  side  walls  of  the  lock;  it  will  be  of 
isoursed  masonry,  7  feet  wide  at  bottom,  plumb  in  fie  rear,  and  on  the  lower  side  baitend 
to  a  width  ot  5  feet  at  the  top,  and  then  covered  with  large,  flat-bedded,  scabbled  and 
wttll-jointed  coping  stones. 


Mortar. — ^The  whole  masonry  of  the  locks  and  other  ^tructores  to  be  described 

be  laid  in  mortar  made  of  the  best  hydraulic  cement,  mixed  with  claia, 
large-gmined,  sharp  sand,  generally  in  the  proportion  of  two  of  sand  to  one  of  cement^  or 
such  other  proportions  as  may  be  directed. 

The  cement  m^Jist  be  of  approved  quality,  fresh  from  the  manufactory,  and,  until  naed, 
must  be  protected  from  the  influence  of  the  weather  m  suitable  buildings  provided  by  lb* 
contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  oss, 
and  it  m«st  be  prepared  under  the  directions  and  tiO  Ihe  satisfaction  of  the  officer  in  chai)g«. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempefod 
lich  mortar,  or  by  using  about  one  and  a  half  (1^)  of  clean,  sharp  sand  to  one  of  cemon* 
and  ad4iug  as  much  water  as  may  be  required  to  make  the  whole  run  freely  when 
properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be  washed. 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  backing  must  l)e  well  waahed  if  clay  or  other  mO 
adhei-es  to  them ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  moai  bo 
moistened  wibh  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  ikem  are  allowed  to  remain  in  an  unfiniaiied 
state  over  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thoroughly 
protect  them  from  the  action  of  frost. 

Concrete, — where  used,  must  consist  of  an  approved  quality  of  stone  broken  tocubet 
'**^.  of  1 J  inches,  thoioughly  mixed  with  fresh  hydraulic  cement  and  clean, 

fiharp  sand  in  such  proportions  as  may  be  required. 

Order^ofj^^Buildino. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 
r^^^-'iT'Z  have  more  than  two  unfinished  courses  at  one  time,  and  ao 

'that  one  wall  shall  not  be  carried  up  more  than  one  coui-se  higher  than  the  other. 
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The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the  work 
before  they  are  brought  on  to  the  walls ;  and  all  the  vertical  joints  of  one  course  are  to  fao 
properly  grouted  uj>  before  anotho^  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  rtono 
must  he  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  af  '  ^ 
disturbing  the  stones  after  they  are  laid.  ^ 


.«%!- 


Fuddle  Bed, — in  rear  of  the  lock  walls,  to  be  three  feet  in  width,  carried  tkeeatiro 
^^Mor?  ^»1^$S!^  height ;  it  must  be  made  of  the  best  description  of  material  that  oan 

be  obtained  on  the  section,  laid  on  in  layers  not  exceding  8  inches  in  thickness,  each  of 
which  must  be  watered,  properly  cut  transvei'sely  and  longitudinally,  well  trodden  and 
pounded,  and  everything  done  "to  render  the  whole  impervious  to  water.  Puddle  beds 
'  where  required  at  other  places  are  to  be  made  in  a  similar  way,  and  of  such  dimeniiona 
4Ui  may  be  directed. 
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Rubble  Walls, — forming  the  extension  of  the  wings  at  the  head  and  foot  oi  the 

locks,  must  be  formed  of  a  large  class  of  sound,  well-shaped, 
"durable  stones,  properly  bonded  over  and  with  each  other  and  laid  in  cement  mortar  for 
«uch  a  distance  below  the  lock  as  maj  be  directed. 

These  walls  are  to  be  built  to  such  lines  as  wiU  form  a  suitable  connection  between 
the  locks  and  retaining  walls,  or  the  slope  walls,  as  the  case  may  be*;  and  the  face  of  the 
stones  must  be  hammered  or.scabbled  to  such  batters  or  lines  as  may  be  required  toada])t 
them  to  the  |)ositions  they  are  to  occupy  in  the  work. 

Lower  Entrance. — As  previously  stated,  the  approach   to  the  canal  is  to  he  sunk 

to  a  depth  of  6  J  feet  below  mitre  sill  of  the  present  outlet  lock, 
4ind  made  of  a  clear  width  of  150  feet. 

The  sides  are  to  be  of  crib  work,  for  which  the  seats  ai-e  to  be  sunk  one  foot  lower, 
or  to  the  depth  of  7^  feet  below  the  mitre  sill  of  the  old  lock,  and  the  whole  carried  up 
to  within  six  inches  of  the  ordinary  low-water  line.  On  the  north  side  of  the  channel 
the  pier  will  be  about  300  feet  in  length  and  18  feet  in  width,  and  the  one  on  the  south 
or  river  side  will  be  250  feet  long  and  25  feet  wide ;  at  the  inner  end,  each  of  them 
will  be  connected  with  the  adjoining  wings  of  the  lock  by  means  of  a  wall  of  a  heavy  class 
of  masonry.  The  superstructure  on  the  piers  may  be  either  of  masonry  or  timber  work, 
or  partly  of  both,  as  may  be  determined  ob  the  probable  action  of  the  ice  jam  in  that 
vicinity  being  more,fuIly  ascertained. 

Crib  Work — to  be  of  the  full  width  above  stated,  for  the  respective  places,  and  in 

lengths  of  at  least  30' feet.  The  side  and  end  timbers  must  be  at  least 
1 1  inches  square,  and  invariably  be  straight,  sound  and  full  on  the  edges  for  their  entire 
length. 

Framing. — The  outer  or  face  timbers  on  both  sides  of  the  cribs  must  be  framed 
and  laid  so  that  the  horizontal  joints  between  the  different  courses  shall 
be  close  for  at  least  two-thirds  oi  theii'  lengthy  and  at  no  place  exceed  one-half  (^)  an 
inch.  At  the  angles  they  are  to  be  connected  by'  double-bevelled  dovetails,  arranged  so 
that  every  end  timber  shall  be  dovetailed  into  two  side  timbei*s,  and  the  side  timbers  be 
similarly  placed  between  those  forming  the  ends.  At  each  comer  in  every  course  a  rag- 
bolt  12  inches  long  and  five-eighths  (|)  of  an  inch  in  diameter  is  to  be  driven  through  the 
•dovetail. 

Cross  Ties — to  be  of  flattened  timber,  10  inches  thick,  of  a  sufficient  size  to  square 

10  X  11  inches  at  both  ends^  and  of  the  full  length  of  the  outside 
^width  of  the  cribs.  They  are  to  be  placed  not  more  than  10  feet  apart,  and  so  arranged 
that  the  ties  resting  on  the  different  rounds  of  timber  shall  be  mid- way  between  those  of 
the  oonrses  immediately  below  and  above.  Their  ends  are  to  be  dovetailed  4  inches  into 
the  timbera  under  and  over  them,  and  have  a  square  shoulder  of  one  inch  on  both  the 
dipper  and  lower  sides.  The  dovetail  to  splay  1 1  inches  on  each  side,  so  as  to  stand  8 
inches  at  the  neck  and  11  inches  at  the  outer  end. 

A  rag-bolt  2  feet  long,  seven-eighths  (|)  of  an  inch  diameter,  is  to  be  driven  through 
the  head  of  each  tie,  passing  through  the  course  on  which  it  rests  and  into  the  course 
below. 

« 

Longitudinal  Ties. — In  all  the  cribs  of  the  south  pier,  longitudinal  ties  10  inohes 

thick  are  to  be  framed  into  and  dovetailed  between  the 
iiltemate  tiers  of  end  timbers,  and  be  secured  by  bolts  of  similar  dimensions  and  in 
like  manner  as  described   for   the   transvei se  ties.     They   are   to   be  notched  into  the 
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er^ma  ties  and  fastened   at  the  crossings   by   means  of  white  oak  treenails  2  i 
diimeter  and  16  inches  long. 

In  the  cribs  forming  the  lower  terminatiom  of  the  south  pier,  there  are  to  be  longi- 
tndinil  ties  in  eveiy  coui-se,  placed  allernaUoly  7  feet  and  IS  feet  from  the  outer  sides. 

The  cribs  are  to  bo  further  secured  by  vertical  rangeo  of  binders  placed  inside,  and 
extending  from  the  lowest  side  timber  up  to  the  water  line.  There  are  to  be  three  ranges 
oh  a  side,  t.  e.,  one  at  or  near  each  angle,  and  another  in  the  centre,  making  in  all  six 
vertical  ranges  in  a  crib  ;  to  aflbrd  a  fair  l^eaiing  for  which,  the  side  timbers  muat  be 
"  spotted." 

The  binders  are  to  be  of  plank,  4  inches  thick  and  10  inches  wide,  fastened  from 
the  inside  by  10-inch  spikes,  fire-eighths  (|)  of  an  inch  diameter,  two  driven  through 
each  plank  into  the  lowest  side  pieces,  or  that  on  which  the  ballast  floor  rests,  ^nd  one 
at  every  crossing  of  a  side  timber  from  the  floor  upwards.  'I  hey  may  be  put  on  in 
lengths  of  from  8  to  10  feet,  or  mor?,  but  they  mus»t  be  arranged  so  that  the  up]>er  length 
shall  in  all  cases  resell  down  at  lenst  18  inches  lower  than  tlie  lop  of  the  plank  of  the 
same  range ;  and  care  must  be  taken  to  have  their  top  and  bottom  ends  well  fastened. 

Ballast  Floors — to  be  of  flattened  timoers,  10  inches  in  thickness,  and  of  the  ful 

length  to  pass  through  the  respective  cribs.  *  They  are  to  be  laid 
transversely  fiom  eighteen  to  twenty  four  inches  apart,  or  such  other  less  or  greater 
distance  apart  as  circumstances  may  require,  and  rest  on  either  the  fii*st  or  second  course  of 
side  limbers  as  may  be  direcfed,  and  to  wliich  each  piece,  at  both  ends,  is  to  he  fastened 
by  a  rag-bolt  three-fourths  (J)  of  an  inch  diameter,  and  IS  inches  long.  When  considered 
necessary  to  place  the  ballast  floor  on  the  secon.H  floor  of  side  timi»ers,  there  must  be  two 
or  more  longitudinal  jueces  dovetailed  into  and  secured  to  the  end  pieces  at  the  proper 
height  to  foim  bearingbfor  the  floor. 

The  crib?,  fiom  the  bottcm  upwards,  to  low-water  line,  may  be  formed  either  of 
pine,  oak,  elm,  ash  or  tamarac  timber  ;  but  whatever  kind  is  used,  it  must  be  of  the  full 
dimensions,  straight  and  of  good  quality,  free  from  shakes,  sap-wood,  unsound  knots,  or 
other  dufecte. 

Before  a  crib  is  put  tosjether,  the  contractor  must  in  all  cases  take  correct  close 
soundings  over  the  place  it  is  to  occupy  when  sun V,  and  any  boulder  scone  or  abrupt 
irregularities  found  within  range  of  the  pier  must  be  removed,  and  if  found  that  thiu 
cannot  be  done,  the  bottom  of  the  crib  must  be  adapted  to  them,  so  tluit  when  placed  in 
its  berth,  the  sides  and  ends  shall  be  plumb,  and  the  whole  form  a  line  corresponding  to 
that  marked  out  by  the  officer  in  oharge. 

Immediately  after  a  crib  has  been  moored  in  the  right  position,  the  contractor 
must  lay  a  platform  of  plank  over  it  of  suflicieut  size  and  strength  to  carry  stone  enough 
to  sink  it,  and  when  sunk  and  ascertained  to  be  in  the  pi-oper  line  and  place,  the  crib  is 
to  bo  filled  with  an  approved  class  of  moderate-sized  stone,  packed  as  closely  as  possible. 

At  the  lower  end  of  the  south  pier,  a  sloping  ice-breaker  is  to  be  formed,  if  directed, 
the  bottom  width  of  which  will  be  60  feet.  The  additional  width  t%  be  added  to  the 
south  side  of  the  pier ;  and  the  top  side  of  the  lower  end,  as  well  as  that  of  the  south  side 
are  both  to  be  made  to  slope  upwards  at  about  the  rate  of  three  horizontal  to  one  vertical, 
from  a  line  as  nearly  as  possible  four  feet  below  ordinary  water  level.  Both  inclines  to 
be  made  crowniiig  in  the  centre,  and  be  covered  longitudinally  with  oak  timber  at  least- 
13  inches  in  depth. 
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The  covering  to  be  laid  close  throughout  if  so  directed,  otherwise  it  way  be  laid  td 
open  joints  with  blocks  at  tlie  bearings,  fastened  horizontally  at  the  time  when  work  is 
in  progress.  In  either  case  the  timbers  must  be  well  fastened  to  the  cross  ties  and  bear- 
iDg  timbers  under  them,  with  sr.rew  and  rag-bolts  alternately,  and  bo  further  secured  by 
■aoh  straps  and  bands  of  wrought  iron  as  may  be  required.  The  whole  lo  be  trimmed  to 
a  fair  surface  on  top,  and  everything  done  that  may  be  necessary  to  guard  against  any 
direct  resistance  to  the  action  of  ice  brought  down  by  the  curi*ent,  or  resulting  from 
other  causes. 

SoPEBSTRUCTURE. — With  tho  excei)tion  of  a  stretch  of  about  30  feet  in  length  of 

that  part  of  the  south  pier  adjoining  the  ice-breaker,  the  super- 
ftruoture  of  both  piers,  if  circumstances  permit,  will  consist  of  a  wall  of  masonry  laid  in 
oement  mortar,  started  on  the  tops  of  the  cribs  at  about  6  inches  back  from  their  front 
edge.  Before  it  is  commenced,  however,  the  ballast  for  six  feet  iu  width  along-the  fi-ont 
side  of  the  difTerent  cribs  must  be  well  packed  and  beaten  down,  at  a  height  to  admit  of 
a  continuous  tier  of  large  iiat-bedded  stones  being  laid  at  the  s^ime  height  as  the  front 
timbers  of  the  cribs,  and  whatever  may  We  requisite  to  form  as  good  a  bearing  for  the  wall 
as  can  be  done  under  the  circumstances. 

The  wflll  is  to  be  five  feet  eight  inches  wide  at  bottom,  oarricil  up  plumb  in  the  rear 
and  to  a  batter  of  five  inches  to  the  foot  rise,  on  the  front  side.  The  face  to  be  ot  stones, 
laid  upon  their  naturnl  beds  in  regular  courses,  which  may  vary  from  8 'to  IG  inches  in 
height,  tho  highest  being  at  the  bottom,  and  a  course  once  commenced  must  be  conti.iuBd 
at  the  same  height  throughout,  or  for  such  distance  as  may  be  a|)])roved.  All  the  face 
stones  to  have  an  area  of  bL*d  of  at  least  C  sqiiare  feet,  and  generally  be  laid  with  their 
greatest  length  or  depth  inwards  ;  their  faces  are  to  Iw  hammered  straight  and  square,  so 
that  the  batter  can  be  formed  by  off-sets  on  the  different  coui*ses.  The  coping  course  t<y 
be  at  least  10  inches  in  height,  3  feet  in  width,  and  generally  not  less  than  3  feec  length 
efface,  picked  orscabbled  so  as  to  lay  to  close  joints,  and  present  a  fair,  uniform  surface 
on  top.  The  backing  to  be  of  large  well-shaped  stones,  and  they,  as  well  as  the  face  work, 
mast  be  laid  in  a  satisfactory  manner,  in  full  beds  of  hydraulic  cement  mortar,  and  so  as 
to  break  joints  properly  over  and  with  each  other. 

Tha  joints  in  the  different  courses  must  be  grouted  up  as  the  work  progresses,  and 
everything  done  that  may  be  necessar^r  to  make  the  wall  of  the  liest  description  ot 
undressed,  coursed  masonry. 

The  walls  above  described  are  to  be  connected  with  and  bonded  into  the  rubble  walls 
carried  up  in  extention  of  the  lower  wings  of  the  lock.  A  space  in  rear  of  the  north  pier 
is  to  be  filled  in  from  the  excavation,  and  carried  to  such  a  height  as  may  be  require<l, 
care  being  taken  to  have  a  width  of  at  least  15  inches  immediately  alongiside  of  the  wall 
filled  ill  with  stone.  On  tlie  south  side  of  the  entrance  tho  space  colored  pink  is  to  be 
filled  in  and  the  outside  of  the  bank  protected  with  a  rip-rap  wall  of  stone  of  such  a  thick- 
ness as  may  be  directed. 

Kbgulatino  Weir  and  Haceway — to  be  constructed  on  south  side  of  the  new"  line 

in  the  position  indicated  on  the  general  plan. 
The  weir  will  be  opposite  the  lower  gates  of  the  second  lock  ;  it  will  have  a  spill-way 
excluaive  of  the  centre  pier  of  47^  feet,  and  its  foundation  will  be  laid  at  the  depth  of  G 
feet  below  the  surface  water  line  of  the  lower  reach.  The  head  race  will  leave  the  canal 
at  a  point  about  600  feet  above  the  weir ;  it  will  have  a  mean  width  of  32  feet  and  be 
sunk  six  inches  lower  than  tlie  bottom  of  the  Cornwall  jreach. 

The  lower  race  will  have  a  bottom  of  timber  and  plank  laid  at  a  like  height  as'  the 
flooi*  of  the  weir,  except  that  part  opposite  the  lower  weir  and  discharge  race  where  the 
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bottom,  if  i-equired,  will  be  9  feet  or  more  below  the  sarface  wjtter  line  of  the  resell 
between  the  locks. 

Excavation. — The  pit  for  the  weir,  and  rjts  for  the  water-way  leading  to  and  fioB 

it,  are  all  to  be  made  of  suitable  dimensions  to  admit  the  respecdTB 
side  walls,  and  the  contractor,  when  proceeding  with  the  works,  must  iuTariablj  be 
guided  by  the  levels  given  for  the  bottom  of  cuttins^s,  height  and  grade  of  banks  and 
lines  marked  out  by  the  officer  in  chaige. 

An  allowance  of  one  horizontal  to  one  vertical  will  be  made  in  the  excavation  for  a 
slope  in  rear  of  the  side  walls  of  weir,  and  an  allowance  of  oue-half  horizontal  to  one 
vertical  will  be  made  in  the  excavation  for  a  slope  in  rear  of  the  side  walls  in  case  the 
latter  are  made  vertical  On  embankments  the  side  slopes  are  to  be  made  from  one  tnd 
half  to  two  horizontal  to  one  vertical,  or  to  such  other  angle  as  the  position  of  the  voik 
or  circumstances  may  require. 

All  suitable  material  excavated  from  the  weir  pit,  sheet  pile  and  puddle  trendw&, 
the  race-way,  etc.,  must  be  hauled,  placed  and  disposed  of  in  embankment  at  one  or  other 
of  the  places  previously  mentioned,  either  on  the  north  or  south  side  of  the  canal,  as  nur 
be  directed. 

All  the  masonry  and  other  works  connected  with  the  present  weir  on  Uie  section 
must  be  removed  at  the  time  and  in  the  manner  required,  and  the  stones  considez^  br 
the  officer  in  charge  suitable  for  use  in  the  new  weir  may  be  placed  where  they  can  most 
advantageously  l»e  got  at  for  that  purpose.  The  ballince  of  them  may  be  used  for  side 
walls  or  for  rijvrap,  or  for  such  other  purposes  as  circumstances  may  warrant. 

Contractors  will  please  bear  in  mind  that  in  addition  to  what  is  called  the  regulation 
weir,  arrangements  are  to  be  made  to  supply  the  level  between  the  first  and  second  locks 
over  or  through  a  breast  wall  built  for  that  purpose  in  line  of  the  soatil  bank  of  tkt 
canal.  This  breast  wall,  pier  and  bridge  abutments  connected  with  it,  as  well  as  tfacir 
foundations^  will  be  considered  and  described  as  the  ''  lower  weir,*'  and  the  upper  one  will 
be  called  "  the  weir." 

Foundations — of  weirs  and  of  the  lower  raceway  are  to  be  formed  of  pine    tioaber 

12  inches   square,   laid  transversely  from   10  to  12  inches  aptit. 
except  for  the  lower  weir,  where  the  timbers  are  to  be  laid  longitudinally. 

The  timbers  for  the  lower  race  must  be  of  the  full  length  to  extend  across  tbe  race 
and  from  rear  to  rear  of  the  side  walls ;  those  for  the  weir  may  occasionally  be  in  t^o 
lengths,  provided  the  centre  portion  of  the  end  of  one  piece  enters  horizontally  4  inclMS 
into  that  of  the  other,  and  underneath  there  be  a  binding  piece  10  feet  in  length,  securM 
by  two  wrought  ii-on  screw-bolts  1 J  inch  in  diameter. 


The  floor  timbers  of  the  weir  are  to  be  laid  so  as  to  rest  on  mud  sills  placed  within  the 
line  of  the  side  walls,  and  on  the  bottom,  throughout  their  entire  length  ;  sub  sills,  if  so 
directed,  are  also  to  be  laid  under  the  bottom  timbers  of  the  lower  I'aceway  at  about  ^ 
front  line  of  the  side  walls. 

In  case  sub  sills  are  put  in,  they  are  to  be  placed  and  arranged  in  like  manner  ai 
those  described  for  the  foundation  of  the  locks. 

The  spaces  between  the  timbers,  as  well  as  alongside  of  the  sub  aills,  are  to  be  filkii 
with  tbe  best  description  of  properly-made  puddle,  well  b3aten  down ;  otherwise  concrete, 
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either  in  part  or  as  a  whole,  may  be  used  if  considered  necessary  by  the  engineer  in 
charge. 

As  above  stated,  the  foundation  timbers  for  the  lower  weir  are  to  be  laid  longitudi- 
nally and  must  be  of  a  length  t04)ass  from  rear  to  rear  of  the  side  walls,  which  fotm  the 
abutments  of  the  towing  path  bridge,  and  a  continuation  of  the  retaining  walls  at  the 
lower  end  of  the  raceway. 

At  this  place  a  course  of  four-inch  sheet  piles,  six  feet  in  length,  is  to  extend  across 
the  water-way ;  a  like  course  of  sheet-piles  is  to  be  put  iu  above  the  breast  wall ; 
another  on  the  channel  side  of  the  apron,  connected  with  the  lower  weir  ;  and  a  fourth 
at  the  breast  across  the  discharge  race,  as  represented  on  the  plan. 

In  the  foundation  of  the  weir  there  are  to  be  four  rang?s  of  sheet  pil^s,  iLtf.,  one  at 
the  upper  end,  another  at  the  lower  end,  one  above  and  ene  below  the  breast  wall  ;  they 
are  generally  to  be  of  pine  plank,  4  inches  thick,  6  feet  long,  jointed,  prepared  and  fast- 
ened, and  the  trenches  cut  for  their  reception  made  of  the  size,  and  subsequently  well 
filled  with  paddle,  and  the  whole  work  connected  with  them  executed  in  the  manner 
described  for  those  in  the  lock  foundation. 

The  range  of  piles  in  line  with  the  upper  side  of  the  breast  wall  of  the  weir  must 
extend  beyond  the  rear  of  the  side  walls  and  into  the  solid  bank  on  the  north  side^  and 
on  the  south  side  to  the  back  of  the  masonry  of  the  new  lock,  and  iu  both  cases  to  be 
carried  up  to  water  line  of  the  upper  reach. 

Flooring — to  consist  of  two  courses  of  approved  pine  plank.  The  first,  3  inches 
in  thickness,  is  to  extend  over  the  whole  area  of  the  foundation  of  the 
weir,  raceway  apron ;  and  the  second  coarse,  2  inches  thick,  is  to  be  laid  between  the 
side  walls  for  the  entire  space  below  the  breast  wall  of  the  weir.  They  are  to  bo  well 
jointed,  and  in  every  respect  be  laid  to  break  joints,  and  be  fastened,  the  lower  course 
with  white  oak  treenails,  and  the  upper  course  with  pressed  spikes,  and  in  every  other 
respect  the  work  connected  with  them  must  bo  done  as  described  for  the  floors  of  the 
locks. 

Masonry. — The  walls  are  to  be  built  in  the  positions,  and  generally  l)e  of  the 
respective  dimensions  mai'ked  or  represented  on  the  general  plan  ;  they 
mvist  consist  throughout  of  an  approved  class  of  sound  and  durable  stones,  free  from 
seams  and  ether  defects,  laid  in  fUll  mortar  on  t&eir  natural  beds. 

It  is  to  be  clearly  and  distinctly  understood  that  it  is  only  those  parts  of  the  work 
between  the  ranges  of  sheet  piles  at  what  is  called  the  upper  and  lower  ends  of  the  weir, 
embracing,  of  course,  the  breast  wall,  wing  walls  and  centre  pier  ;  also  the  breast  wall, 
centre  pier  and  abutments  connected  with  the  lower  weir,  and  the  breast  wall  of  the  dis- 
charge race,  which  will  be  measured,  estimated  and  paid  for  as  weir  masonry. 

Wing  Walls — to  be  8  J  feet  thick  at  bottom,  face  to  be  "  rock  work  "  with  a  batter 

of  one  in  twelve,  the  stones  to  be  at  least  2  feet  long  in  line  of  wall ; 
18  inches  and  2  feet  depth  of  bed  in  the  alternate  courses,  with  headers  3}  feet  depth 
of  bed,  and  not  more  than  10  f«et  apart  in  every  course  ;  the  whole  to  be  dressed  and 
laid  BO  that  the  beds  and  end  joints  shall  not  exceed  thvee-eighths  (f )  of  an  inch.  The 
backs  of  the  walls  are  to  be  carried  up  plumb  to  within  5  feet  of  the  top  ;  thence  b%tter 
to  the  rear  line  of  ^e  coping,  which  is  to  be  3  feet  in  width. 

Breast  Wall — to  be  11  feet  in  width  at  bottom,  4  feet  at  top,  and  17  feet  high^ 

built   of  stones  2  and  3  feet  depth  of  bed  in  the  alternate   coui'ses 
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with  headers  in  each  coui'se  4^  feet  deep,  and  not  moro  than  9  feet  apart;  all  of  them  most 
be  dressed  so  that  the  horizontal  and  vertical  joints  shall  no^i  exceed  ^  oi  an  inch. 
The  ui)per  side  of  the  wall  to  be  plumb,  and  the  faces  of  stones  dressed  fair  and  smootk 
to  receive  the  fram«*work  oi  the  sluices,  and  the  lower  aide  is  to  be  rock  faced  work  laid 
to  a  batter  of  about  5  inches  to  the  foot  rise.  ^ 

There  are  to  bo  six  sluice-ways  through  this  wall,  each  4  feet  wide  and  4' feet  higk, 
the  top,  bottom  and  sides  of  which  are  to  be  dressed  smooth.  The  sills  under  them  aod 
lintels  over  them  to  be  from  H  to  15  inches  in  height,  and  6  feet  long,  each  dresised  w 
as  to  lay  to  close  and  fall  joints,  and  present  a  tair  sui*face  thiough  the  respeciiva 
openings. 

All  the  piers  between  the  sluice-ways,  except  the  supporting  pier  in  the  centre,  masi 
be  made  of  stones,  dre&sed  to  the  proper  width  (2  feet),  bonded  over  and  on  to  each  other 
at  least  1  foot. 

Centre  Pier — to  he  5  feet  6  inches  in  width  at  the  floor,  earned  up  to  such  a  batter 

on  both  hides  that  the  top  shall  be  3^  feeb  in  width.  This  pier,  coping 
excepted,  may  be  made  of  two  widths  of  stone,  pi-ovid(*d  there  are  double  headers  ia 
each  course  not  more  than  8  feet  apart. 

The  arrises  of  all  the  face  stones  on  both  tke  upper  and  lower  sides  of  the  breast 
wall,  the  ceatre  or  sapp^rtin^^  pier,  tli3  silU,  lintals  and  piers  of  the  sluioa-wiys  raasi 
all  be  kept  good,  and  the  whole  dn^ssed  and  laid  so  that  the  horizontal  and  vertical  jolnU 
shall  not  exceed  ouo-fourth  of  an  inch. 

Neir  the  upper  end  of  the  weir,  checks?  are  to  be  cut  in  the  face  of  each  of  the  wingR, 
and  on  both  sides  of  the  c  'ntre  j)ier  for  the  full  haiijht  of  the  walls,  for  the  reception  of 
stop-logs.  Bv3Jow  these  cht^cks  a  cross-w.ill,  2  feet  10  inches  wide  and  2  J  feet  high,  is  ti> 
be  built  of  blocks  of  atone  the  full  width,  properly  bedded  and  bonded  and  well  secured 
with  dowels  and  vertical  bolts,  in  such  a  manner  as  may  be  required. 

Coping. — The  breast  wall  coping  must  be  at  least  16  inches  high  and  4  foot  wide  on 
top,  increasing  in  width  downward  to  the  babter  of  the  wall.     The  lower 
bed  and  joints  must  bo  kept  full  throughout,  and  the  top  dressed  ^ir,  so  as   to  have  t 
declivity  of  1  inch  toward  the  up-stream  side. 

It  is  to  be  in  lenghhs  of  not  less  than  3  J  feet,  and  be  connected  with  dowels  at  tha 
joints,  and  secured  with  bolts  to  the  course  underneath. 

The  coping  of  the  wing  walls  and  centre  pier  to  be  at  least  12  inches  in  thickness,  tb# 
former  three  feet  and  the  latter  three  and  a  half  feet  in  width,  all  of  which  must  haw 
full  beds  and  ioints,  and  be  neatly  boucharded  on  top. 

In  addition  to  the  range  of  sheet  piles  to  be  placed  in  line  of  the  breast  wall,  a  ooua- 
terfort  of  masonry  4  feet  thick  and  C  ftet  in  length  is  to  he  carried  up  in  connection  witk 
each  of  the  wing  walls  to  the  height  of  the  water  level  of  iho  upper  reach. 

Backing — to  be  of  a  like  class  of  stone  and  workmanship  as  described  for  that  of  tht 
lock -walls. 

The  whole  of  the  weir  masonry  xnust  also  be  laid  in  tho  best  hydraulic  cement 
mortar^  mixed  and  pre])arcd  as  stated  for  other  portions  of  the  works. 
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A  puddle  bed  3  feet  in  width  is  to  carried  up  in  rear  of  the  side  or  wing  walls  to  th« 
full  height  of  the  water  level  of  the  upper  reach.  The  material  used  for  this  purpose^  as 
well  as  for  the  puddle  between  the  foundation  tioibers,  and  for  the  sheet  pile  trenches^ 
must  be  of  the  best  and  most  suitable  kind  that  can  be  obtained  on  the  section  or  in  the 
vicinity  of  the  work. 

Sluice  Gates — to  be  built  of  the  best  quality  of  white  oak  plink,  6  inches  thick  at 

the  centre,  and  gradtially  rounded  off  on  botb  sides  to  3^  inches  at 
the  end.  Each  gate  to  have  a  top  and  bottom  y>late  of  ca.st  iron,  connected  with  bolts  of 
wrought  iron  seven-eighths  (J)  of  an  inch  in  diameter,  passing  through  the  gate;  and  to 
have  straps  of  wrought  iron  3  inches  wide  and  three-eighths  (|)  of  an  inch  thick  on  both 
sides  of  the  gate,  within  three  inches  of  each  end  ;  the  straps  are  to  be  let  in  flush,  and 
fastened  at  distances  not  more  than  6  inches  apart,  with  rivets  J  an  inch  in  diameter 
•countei-sunk  into  the  straps.  The  top  plates  aie  to  be  1: J  inches  deep,  and  those  at  the 
bottom  6J  inches  deep,  each  to  have  a  flange  from  the  centre  outwards  on  opposite  sides. 

The  gates  are  to  revolve  on  the  centre,  on  ])ivots  working  into  the  bottom  plates  of 
the  gates,  and  on  the  top  of  tach  a  disc  of  steel  or  hard  brass  is  to  be  placed,  and  have  a 
brass  collar  and  lining.  The  pivots  are  to  be  3J  inclies  diameter,  connected  with  plates  9 
inches  square  and  2  inches  thick,  let  into  the  sills  of  the  sluice-way,  and  secured  to  them 
by  fox-bolts. 

The  gates  are  to  be  arranged  in  a  fiamework  of  oak  timber,  6  inches  thick  and  12 
inches  wide,  fastened  with  fox  and  key-bolts  to  the  pioi-s  and  lintels  of  the  sluice-way. 

The  vertical  posts  of  the  frame  are  to  be  bevelled  so  as  to  form  a  bearing  for  the  sides 
of  the  gates  when  closed,  and  stops  are  to  be  placed  in  the  interior  as  directed. 

The  turning  rods  are  to  be  of  wrought  iron,  3  inches  in  diameter,  of  sufficient  length  to 
pass  through  tho  gates  and  stand  six  inches  over  the  side  timV)ers  of  the  {»latform  to  be 
formed  over  the  weir.  They  are  to  be  keyed  into  the  pUtes  on  thj  gates,  and  secured 
into  tho  masonry  with  suitable  iron  brackets,  the  upper  end  of  them  to  be  made  square, 
on  which  a  movable  handle  is  to  be  fitted  ;  and  they  are  further  to  l>e  connected  with 
racks  on  the  platform,  made  so  as  to  secure  the  gate  in  the  position  required. 

The  bridge  or  platform  placed  over  the  weir  for  the  convenience  of  working  and 
securing  the  sluice  gates  is  to  be  of  pine  timber,  in  pieces  not  less  than  12  inches  deep, 
and  of  Buch  width  as  may  be  required.  The  lower  range  of  timber,  or  that  adjoining  the 
breast  wall,  is  to  be  made  up  of  two  pieces,  each  15  inches  in  depth,  with  an  air  space 
and  proper  bearings  between  them.  They  are  to  be  secured  in  the  masonry,  and  paint-ed 
with  three  coats  of  white  lead.  The  breast  wall  in  the  discharge  race,  the  abutments, 
centre  pier  and  breast  wall  of  the  lower  weir  are  to  bo  of  a  like  class  of  work 
respectively,  to  that  previously  described  ;  but  in  the  latter  (the  breast  wall  of  the  lower 
weir)  the  water-ways  will  bo  of  less  dimensions,  less  in  number  and  placed  higher  than 
in  the  regulating  weir. 

Raceway  Masonry. — Above  and  below  the  weir  the  sides  of  the  raceway  are  to 

be  formed  of  "random-coursed  masonry,"  that  i-*  to  say,  that 
■both  beds  of  the  face  stones  must  be  level,  but  continuous  courses  will  not  be  required. 


A})Ove  the  weir  the  side  walls  are   to  be  17 J  feet  high,  and  6  feet  wi( 
bottom,  tiie  face  sides  of  which  are  to  have  a  batter  of  LJ  inches  to  the  foot  rise, 
back  to  be  carried  up  j)lumb  to  within  5  feet  from  the  top,  thence  batter  to 
•of  the  coping.     In  retir  of  these  walls,  and  in  connection  with  them,  count 


wide  at  (h» 

and  the 

tho  rear  line 

counterforts  4  feet 


^ 
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long  and  3  feet  deep  are  to  be  carried  up,  16  feet  apart,  to  within  five  feet  of  tbe  top  of 
the  bank.  / 

Below  the  weir  tlie  side  walls  of  the  raceway  will  be  of  a  like  class  of  masourj  as 
that  described  for  those  alx)ve  it,  but  of  less  thickness ;  and  about  60  feet  below  the  breast 
wall  of  the  weir,  and  for  a  height  of  7  feet  over  the  floor,  the  side  walls  ai^  to  be  recessed, 
or  stand  back  2  inches  to  receive  a  lining  of  plank  to  protect  the  walls  from  the  direct 
action  of  the  water  discharged  over  or  throngh  the  weir. 

The  face  of  the  end  wall  of  the  raceway,  or  east  wall  between  the  lower  weir  and 
discharge  race,  is  to  be  recessed  and  lined  in  like  manner. 

This  lining  is  to  be  of  well-jointed  two-inch  pine  plank,  fastened  to 'the  flooring, 
and  at  other  places  to  three  bond  timbers  4x5  inches,  built  into  the  iace  of  tbe  walls  as 
the  works  pi'ocecd.  The  walls  above  i*eferred  Co  are,  as  already  stated,  to  be  **  randan- 
coursed  work,''  bailt  of  large-sized,  sound,  flat  and  well-shaped  stones,  properly  bonded 
over  and  with  each  ot>her.  The  stones  forming  the  face  of  the  walls  must  be  picked  or 
Bcabbled  to  lines  suited  to  the  position  they  are  to  occupy  in  the  work  ;  and  in  every  15 
inches  in  height  of  the  walls  there  nust  be  headet*s  of  at  least  3. feet  in  flepth  of  bed, 
placed  not  more  than  7  feet  apart. 

The  coping  st<fhes  must  be  of  full  dimensions,  2^  feet  in  width  on  top,  increasing 
dowTiward  to  the  batter  of  the  wall;  they  must  be  at  least  10  inches  in  height  and  2^ 
feet  in  length,  and  be  neatly  picked  or  scabblad  on  the  face  and  top ;  the  lower  bed 
and  ends  must  also  be  kept  full  so  as  to  make  close  jointn  throughout. 

The  bridge  abutments  at  the  upper  ends  of  the  raceway  are  to  l>e  8  feet  thick  at 
bottom,  the  face  of  which  will  have  a  batter  similar  to  that  of  the  adjoinimg  walls,  and 
the  back  t^  be  carried  up  plumb  to  within  5  feet  of  the  top ;  thence  batter  to  the  rear 
line  of  the  coping,  which  is  to  be  3  feet  in  width  and  at  least  12  inches  in  height. 

The  centre  jner  to  be  5  feet  11  inches  wide  at  bottom,  and  be  carried  up  to  a  batter 
of  one  in  twelve  on  both  sides,  so  that  the  coping  will  be  3  feet  in  width  on  the  top.  All 
the  face  work  of  this  bridge  is  to  be  of  '*  rock  work  '*  of  a  like  class  as  that  described  for 
the  masonry  of  the  wing  walls  and  centre  pier  of  the  weir. 

All  the  masonry  connected  with  the  weir,  bridge  abutments  and  raceway  must  be 
laid  in  approved  hydraulic  cement  mortar,  and  the  walls  be  properly  grouted — ^the  mortar, 
etc.,  to  be  prepared  as  described  for  the  lock  in  a  preceding  part  of  this  specification. 

Contractors  are  also  expected  to  state  a  price  in  the  tender  for  which  they  would  be 
willing  to  protect  the  sides  of  the  raceway,  from  the  towing  path  bridge,-  downwards,  to 
the  regulating  weir,  in  manner  following,  viz.  : 

2. — Making  the  inclination  of  the  bank  one-half  horizontal  to  one  vertical,  and 
facing  it  with  pitched  stone  3  feet  in  depth  at  bottom,  2^  feet  at  the  water  line; 
stone  to  be  laid  dry  on  a  foot  in  depth  of  quarry  refuse  or  gravel  and  at  right  angles  to 
the  face,  in  regular  courses  6  inches  or  more  in  thickness — one-third  of  the  superficial 
area  to  be  of  stone  the  full  depth  of  bed  above  stated,  the  other  two-thirds  may  be  made 
up  of  two  stones.  ,  ^ 

The  rear  part  of  the  firat  or  lowest  course  to  be  lot  into  the  bottom,  and  on  top  the 
co))ing  is  to  bo  laid  horizontal,  2}  fedt  in  width  and  9  inches  thick ;  otherwise  the  top 
stones  are  to  form  a  I'ounded  edge  if  so  directed. 


409 

The  stones  must  in  all  cases  bond  properly  over  and  with  each  other,  and  the  whole 
be  executed  in  a  satisfactory  and  workmanlike  manner. 

It  is  to  be  distinctly  understood  that  the  tender  for  either  the  vertical  wall  or  the 
inclined  protection  wall  may  be  accepted  as  a  whole  or  in  part  without  giving  cause  for 
any  increase  or  diminution  of  the  prices  tendered  for  tli^  respective  items  of  work  that 
may  be  performed. 

Prism  of  Canal. — The  inside  faces  of  the  banks  or  sides  of  channel  between  the 

two  locks  embraced  in  this  section  are  to  be  protected,  in  some 
one,  or  any  two,  or  it  may  be  partly  in  each  of  three  following  ways,  as  may  be  subse- 
quently determined  : — 

1. — By  a  covering  of  pitched  stone  of  an  approved  class,  laid  at  right  angles  to  the 
face,  on  or  about  twelve  inches  in  depth  of  quarry  waste  or  gravel.  The  pitched 
stone  to  be  in  regular  courses,  varying  from  four  to  eighJt  inches  in  thickness,  and  from 
a  depth  of  twenty  two  inches  at  the  bottom  part,  to  a  depth  of  sixteen  inches  at  the  top- 
water  line,  laid  throughout  in  coarse  sand  or  fine  gravel,  and  have  the  joints  in  the 
respective  ranges  properly  broken  over  and  with  each  other. 

Where  the  bottom  Ls  clay  or  other  material  of  that  kind,  the  first  tier  of  stones  is  to 
be  let  in  their  full  depth,  in  the  position  above  mentioned,  and  laid  so  as  to  form  a  toe 
support  to  the  wall.  The  whole  of  the  stones  to  be  well  rammed  and  beaten  down  to  a 
fair  uniform  sui'face. 

2.  Making  the  inclination  of  the  bank  one-half  horizontal  to  one  vertical  and 
facing  it  with  pitched  stone  3  feet  in  depth  at  botton,  2^  at  the  water  line ;  stone 
to  be  laid  on  a  foot  in  depth  of  quarry  refuse  or  gravel  and  at  right  angles  to  the  face,  un 
I'egular  courses  6  inches  or  more  in  thickness—  one-third  of  the  superficial  area  to  l)e  of 
stone  the  full  depth  of  bed  above  stated,  the  other  two-thirds  may  be  made  up  of  two 
stones. 

The  rear  part  of  first  or  lowest  course  to  be  let  into  the  bottom  and  on  top  the 
coping  is  to  be  laid  horizontal,  2^  feet  in  width  and  9  inches  thick  ;  otherwise  the  top 
stones  are  to  form  a  rounded  edge  if  so  directed. 

The  stones  must  in  all  cases  bond  properly  over  and  ^vith  each  other,  and  the  whole 
be  executed  in  a  satisfactory  and  workmanlike  manner. 

3. — Constructing  a  wall   2i  feet  wide   on  top  with  a  batter  of  two  inches  or  more 
to  the  foot  on  the  front  side,  and  on  the  rear  to  increase  3  inches  to  the  foot  for 
the  first  ^se  feet  from  the  top,  thence  downward  they  are  to  be  plumb. 

The  wall  must  be  built  of  an  approved  cl/iss  of  sound  and  durable,  flat  and  well- 
shaped  stones,  not  less  than  6  inches  thiek,  2  feet  or  more  in  length  and  have  3  f^et  area 
of  bed  at  least,  laid  so  as  to  form  proper  bond  over  and  with  each  other  in  both  front  and 
rear  ;  the  faces  of  the  stones  must  be  hammered  or  scabbled  to  a  line  corresponding  to  the 
{XMition  they  are  to  O0lfupy  in  the  work. 

Headers  not  more  than  7  feet  ap^urt  and  at  least  3  feet  depth  of  bed  are  to  be  placed 
in  each  course. 

The  coping  stones  must  be  2^  feet  wide,  fully  9  inches  thick  and  not  less  than  3  feet 
long. 
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In  rear  of  the  walls  a  space  of  about  12  inches  in  width  is  to  be  made  up  with  small 
atones  or  quarry  waste,  well  rammed. 

The  foundation  for  the  walls  in  either  case  to  be  sunk  to  15}  feet  below  the  surfam 
water  line  of  the  canaL 

Contractors  are  requested  to  submit  a  price  for  each  of  these  three  different  kinds  of 
protection  for  the  b^nks,  subject  to  the  distinct  understanding- that  they  provide,  at  their 
own  cost,  all  the  ne-^essary  materials,  and  that  the  work  to  be  done  may  consist  of  all  ihrm 
kinds,  or  it  may  be  of  two  of  them,  or  wholly  oi  one  kind  without  gi^ng  cause  for  any 
increase  or  diminution  of  the  prices  tendered  for  the  respective  items  of  work  that  may 
be  performed. 

From  the  soutli  end  of  the  tunnel,  under  the  canal,  or  from  such  other  point  Bouthof 

the  road  or  street  on  the  north  side  of  it  as  may  be  found  necessary,  a  sewer  about  2J 

feet  wide  and  three  feet  hi£:h  is  to  be  built  through  under  the  new  line  at  10  feet  under 

.... 
the  canal  bottoai,  or  at  such  oth**r  depth  ne  may   be  required  to  give  efficient  drainage. 

The  bottom  of  the  sewer  to  be  of  largo  flat-bedded  stones,  laid  close  throughout  and  not 

less  than  9  inches  in  tliickness  and  of  such  length   as   will    give   both  the   side  walls  a 

bearing  on  them  of  at  least  six  inches. 

The  side  walls  are  to  be  3  feet  thick,  built  of  large-sized  flat-b^dd^Hi  stones, 
properly  bonded.  The  covering  must  be  at  least  12  inches  thick,  laid  to  close  joints, 
and  have  in  all  cases  a  bearinjj  of  not  less  than  9  inches  on  the  side  walla,  which  at 
top  are  to  be  carried  up  obliquely  to  the  upper  side  of  the  covering  and  the  whole  well 
flushed  witn  morlar. 

The  excavation  for  the  sewer  j)it  to  be  paid  for  at  the  same  rate  as  for  the  fonn- 
dations  of  the  locks.  All  the  spaces  between  the  walls  of  the  sewer  and  the  bank  to  fat 
filled  with  puddled  material,  and  great  care  taken  in  filling  in  the  space  over  the  sewer 
to  have  the  material  well  pounded  and  rammed,  and  every  precaution  adopted  in  tha 
way  of  forming  puddle  walls,  etc.,  that  may  be  required  to  itnder  the  whole  secure. 

Contractors  are  requested  to  state  a  price  per  cubic  yard  for  which  they  would  ba 
willing  to  undertake  the  I'emoval  of  all  the  n.asonry  and  foundation  work  of  tlia 
tunnel  under  the  canai.  • 

The  whole  space  from  rear  to  rear  of  the  abutments  or  side  walls,  and  from  tha 
foundation  to  the  crown  of  the  arch  to  be  mea*«ured,  computed  and  paid  for  as  solid,  and 
the  wing  walls  at  both  end.4  lieyond  the  head  of  the  arch  to  be  measured  correctly  in  each 
case,  and  payment  made  for  the  actual  quantity  of  masonry  removed. 

All  the  stones  taken  out  of  the  old  works  that  the  oflicer  in  charge  may  consider  fit 
for  backing  or  for  other  use  in  the  new  works,  are  to  be  piled  or  placed  for  that  purposa 
on  the  most  convenient  unoccupied  grouml  in  the  vicinity.  The  refuse  material,  or  such 
ajB  have  been  deci  led  as  unsuitable  for  use  in  the  walls  are  to  be  hauled  to  the  south  side 
of  the  new  line  of  canal  and  deiK}sited  there,  or  be  otherwise  disposed  in  such  manner 
as  the  Department  of  Public  Works  may  approve. 


The  earth  excavation  for  that  part  of  the  bfnks  over  the  masonry  will  be  paid  for 
at  the  same  i*ate  as  other  parts  of  the  section  excavation,  and  the  preparation  of  a  seat 
for  the  bank  at  either  or  both  ends  of  the  tunnel  site  will  be  dealt  with  as  for  the  pre- 
paration of  the  seat  of  any  other  bank.  The  making  up  of  the  bank  at  the  north  end 
of  the  tunnel  sit-e  and  forming  a  connection  between  it  and  the  old  banks  on  either  sid* 
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vrUl  be  looked  upon  as  a  service  the  contractor  agrees  to  perform   in  disposing  of  the 
material  removed  from  the  prisms  of  the  canal,  and  which  will  be  paid  for  in  excavation. 

To  effect  this  object,  as  well  as  for  raising  and  strengthening  the  banks  on  the  north 
side  of  the  caaal  and  head-race  to  the  mills,  the  contractor  must,  at  his  own  cost  and 
expense,  provide  the  necessary  means  of  crossing  the  canal. 

The  raising  of  the  water  level  on  the  Cornwall  reach  renders  it  necessary  to  raise 
the  walla  of  the  head  gates  to  the  milld,  also  the  walls  at  and  above  the  gates  of  Lock 
No.  17.  Both  these  works  will  be  paid  for  at  the  same  rate  per  cubic  yard  for  the 
materials  supplied  and  quantity  of  work  done  for  the  respective  purposes  as  paid  for 
new  works  of  the  same  kind,  i.e.,  the  price  of  supply  weir  masonry  will  be  paid  for  the 
addition  to  the  head  ga^es,  and  the  price  of  lock  masonry  for  raising  the  walls  at  the  head 
of  Lock  No.  17. 

It  may  be  stated  for  the  information  of  parties  intending  to  tender  for  the  execu- 
tion of  the  works,  that  the  greater  part  of  the  material  to  be  excavated  on  the  section 
lock  pits,  etc.,  is  of  a  hard  nature,  consisting  of  indurated  clay,  gi*avel  and  boulder 
stones,  firmly  cemented  together.  It  should  further  be  borne  in  mind  that  the  bulk  of 
the  excavation  has  to  be  hauled  and  placed  so  as  to  make  up  the  banks  at  che  upper  end 
of  the  section,  the  cost  and  expense  of  all  of  which  must  be  embniced  in  the  price  tendered 
for  excavation,  as  the  work  will  be  mea.sured  and  estimated  in  excavation  only. 

In  all  mattera  connected  with  the  prosecution  of  the  works,  the  transportation  and 
delivery  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  caiTying 
on  the  operations  of  deejjening  the  channel,  or  of  the  disposal  of  the  excavated  or  dredged 
mat'^rial,  or  in  proceeding  with  any  part  of  the  operations  connected  with  the  work,  the 
contracCor  must  be  governed  by  the  canal  regulations  and  the  interpretation  put  upon 
them  by  the  officer  entrusted  with  that  duty  ;  he  must  further  use  every  precaution  to 
guard  ngrtinst  interrupting,  impeding  or  in  any  way  interfering  with  the  navigation,  as 
he  will  be  held  strictly  and  legally  liable  for  all  damage,  loss  or  detention  that  any  vessel, 
when  passing  through  the  canal,  may  sustain  from  any  of  his  acts,  whether  such  result 
from  a  desire  to  prosecute  the  works,  inattention  or  any  other  cause. 

The  different  works  herein  described  or  enumerat>ed  are  to  be  proceeded  with  at  the 
time,  and  in  the  order  required  by  the  Department  of  Public  Works  ;  all  of  which  must 
be  executed  agreeably  to  the  plan  contemplated  in  this  specification  and  the  directions  of 
the  officers  in  immediate  charge,  although  all  that  may  be  required  to  complete  the 
design  may  not  have  been  particularly  described. 

The  bulk  sum  tendered  for  unwatering  the  works  must  embrace  the  cost  of  con- 
strncting  all  cofl*er  dams  required  to  keep  out  the  water  of  the  River  St.  Lawrence,  as 
well  as  that  of  the  present  canal,  and  to  guard  against  leakage,  springs  or  surfaue 
drainage,  together  with  the  expense  of  pumping,  bailing,  removing  ice  and  enow,  and 
every  contingency  dii*ectly  or  indirectly  connected  with  unwatering  the  lock  and  weir 
pits,  or  any  other  portions  of  the  works  during  the  progress  of  the  operations,  and  op 
to  the  full  completion  of  the  whole  undertaking  ;  and  the  satl^fuotory  removal  of  ail 
coffer-da  ma  and  other  temporary  constructions. 

Gates  for  the  locks  will  be  built  under  a  sepamte  contract. 

Detailed  Plans. — The  plans  exhibited   are  only  intended  to   show   the  contem- 
plated  arrangement   and   general   mode   of  construction  ;    bu4 
detailed  working  drawings,  arranged,  mocHfied  and  adapted  to  the  lock   and  weir  foun- 
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dations,  and  for  all  such  other  parts  of  the  structures  as  may  be  required  will  be  furnished 
as  the  works  proceed. 

A!atkrials,  Service  Ground,  etc. — The  contractor  must  provide,  at  his  own  cost 

and  expense,  all  the  service  ground  that  mar 
be  required  for  temporary  roads  or  for  the  placing  or  preparing  of  materials,  beyond 
the  land  that  may  be  acquired  for  canal  purposes  by  the  Department  of  Public  Works. 
He  must  also  provide,  furnish  and  deliver,  at  his  own  cost,  all  necessary  materials,  and 
procure  all  plant,  tools,  implements,  derricks,  m'achinery  and  labor,  and  overything 
necessary  for  the  satisfactory  execution  and  completion  of  the  works  as  contemplated  ia 
this  sfiecification. 

.  All  materials  must  be  of  the  best  qlass  of  their  respective  kinds  ;  and  the  prices 
tendered  for  the  several  items  ot  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship,  and  every  contingency  connected  with  the  due  prosecution  of  the 
work  as  herein  described  and  the  instructions  of  the  engineer  in  charge. 

Tenders  nill  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signatures,  and  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real  estate^ 
or  by  deposit  of  money,  public  or  municipal  securitie'j,  or  bank  stocks,  to  an  amount  of 
Jive  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  j)er  cent,  only  of  the  progress  estimates  will  l>e  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  suraties  for  the  carrying  out  of 
these  conditions,  as  well  as  for  the  due  performance  of  the  work  embraced  in  the  contract. 

The  works  are  to  be  commenced  immediately  after  tho  person  or  persons  whose 
*'  Tender  "  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with 
in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of 
the  works  embraced  in  the  contract  can  be  fully  completed  on  or  before  the  twenty-fifth 
day  of  April,  1879. 

JOHN   PAGE, 

Chief  Engineer  of  Public  Worh, 
Ottawa,  25th  July,  1876. 


APPENDIZ  No.  33. 


Cornwall,  SOtfi  JVovember^  7879. 

Sir, 


In  accordance  with  jour  iDstructions  of  the  8th  inst.,  I  beg  to  submit  the  following 
report  upon  the  enlargement  of  the  Cornwall  Canal,  wherein  I  have  endeavored  to  supply 
information  as  to  the  general  character  of  the  works  under  contract,  the  progress  made 
thereon  from  their  inception  in  1876,  their  present  condition,  and  the  work  which 
remains  to  be  done. 

The  work  now  to  be  described,  and  at  present  in  my  charge,  is  known  as  Section 
Ko.  1,  Cornwall  Canal  Enlargement. 

The  eon  tractors  are  Messrs.  Gordon,  Woodward  and  Chamberlin,  of  Sherbrooke, 
Province  of  Quebec. 

The  contract  was  signed  August  23rd,  1#76,  and  the  date  named  therein  for  its  com- 
pletion, the  25th  April,  1879. 

Work  was  begun  on  the  section  2nd  September,  1876  ;  my  connection  with  the  work 
<lat^  from  the  12th  Mav.  1877. 

Section  Ko.  1  of  the  enlargement  commences  in  the  bay  below  Potash  Point,  in  the 
Town  of  Cornwall,  abreast  of  the  pi'esent  Entranee  Lock  No.  15,  and  at  a  distance  of  a 
little  over  300  feet  somth  therefrom. 

Thence  it  extends  westward  across  the  Point,  in  a  direction  nearly  parallel  with  the 
old  canal,  to  the  east  end  of  the  wkarf  at  the  foot  of  Pitt  Si^ei^  a  distance  of  about 
3,800  feet.  The  undermentioned  works  afe  embraced  in  the  contract  for  Section  1  and 
will  be  referred  to  in  the  order  in  whieh  they  occur,  ascending  from  the  River  St.  Law- 
rence. 

1. — The  Lower  Entrance. 

2. — Lock  No.  1.  3. — ^The  Basin.  4. — Lock  No.  2.  These  stnictures  overcome 
-difference  in  level  between  the  St.  Lawrence  and  Cornwall  Beach,  at  present  effected  by 
means  of  three  Locks,  Nos.  15,  16  and  17. 

6, — The  regulating  weir,  including  upper  and  lower  raceways,  the  lower  weir, 
jind  discharge  race. 

6. — The  Sewer. 
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7. — The  towing  path  and  canal  proper, 

8. — Various  works  connected  with  the  present  canaly  including  raising  walb  of  Lool^ 
No.  17,  supply  weir,  etc.  ;  the  banks  of  canal  and  head-race  to  mills,  opposite  lower 
entrance ;  tbe  removal  of  tunnel  and  waste  weir,  and  of  a  portion  of  the  south  bank  or 
towing  path.  The  scheme  for  enlarging  the  canal  contemplates  raising  tlie  water  two  feet 
in  the  Cornwall  Reach  between  Locks  Nos.  17  and  18,  and  also  lowering  the  bottom  two 
feet 

The  levels  of  Lock  No.  2,  th^  regulating  weir  and  canal  proper  have  beeo  arranged 
in  accordance  therewith. 

The  datum  for  oonstrucfion  is  an  assumed  line  ten  feet  below  the  surface  of  the 
lower  mitre  sill  of  the  present  en  trance  lock  (No.  15),and  the  levels  of  all  structures  and  grade 
lines  in  excavation  and  embankment,  have  been  established  with  a  view  to  afford  a  depth 
of  water  of  at  least  fourteen  feet  on  the  mitre  sill  of  the  enlarged  entrance  lock  (No.  1) 
during  the  lowest  known  stage  of  the  River  St.  Lawrence.  The  lowest  water  (8'.8")  on 
sill  of  Look  No.  15  tis  recorded  since  1849,  a  period  of  30  years,  occurred  in  November, 
1872^  and  was  equivalent  to  the  level  of  18'.66  above  datum. 

Genekal  Description  of  the  Wobks. 

The  Lower  Entrartce. — As  previously  stated,  the  new  entrance  channel  is  fully  300 
feet  south  of  che  present  entrance. 

From  the  tail  bay  of  Lock  No.  1  to  deep  water  is  about  350  feet.  This  distance  for 
a  varying  widch  of  150  to  170  feet  has  been  reduced  by  dredging  to  the  level  of  3/50 +  , 
affording  a  depth  of  15  feet  at  extreme  low  water. 

On  either  side  of  the  channel,  a  pier  of  close  crib-work  connected  with  the  eictensioii 
of  lock  wings  has  been  formed,  upon^hich  a  superatructure  of  coursed  masonry  in 
cement,  founded  below  ordinary  low  water,  is  to  rest  and  serve  as  a  retaining  wall  for  the 
embankment  in  rear.  Tho  seats  of  the  piers  are  dredged  to  the  level  of  2'.50  + ,  when  a 
hard  uniform  bottom  was  obtained.  Their  upper  surface  for  a  width  of  6  feet  back  from 
the  face  has  been  dubbed  to  the  level  of  19'.42  +  ,  and  the  stone  ballast  packed  and 
blinded  with  quarry  waste,  to  receive  the  superstructure. 

The  level  of  coping  of  superstructure  and  the  adjoining  embankment  is  25'. 42  -i- . 

The  dimensions  of  the  cribs  composing  north  pier  are  30'  +  18'  +  18' ;  and  those  in 
the  south  pier  and  ice-breaker  are  32'  +  25'  +  19'. 

The  north  pier  extends  about  350  feet  east  from  Lock  No.  1,  and  from  the  extension 
of  wing  is  deflected  slightly  to  the  north  (with  reference  to  centre  line),  thus  increasLDg 
the  width  of  channel  at  entrance  to  1 70  feet. 

The  north  pier  skirts  and  upholds  the  spoil  bank  below  Lock  No.  15,  and  hing 
between  it  and  the  new  entrance. 

The  south  pier  is  75  feet  south  of,  and  parallel  to  centre  line,  its  east  end,  distant 
about  310  feet  from  the  lock,  is  returned  south  at  right  angles,  and  forms  a  block 
bO'  X  32'  whereon  to  construct  the  icebreaker. 

From  the  ice-breaker  a  rip-rap  wall  wi^  a  slope  of  2  to  1  extends  in  a  straight  line 
wo3t  to  Poiiish  Point,  enclosing  and  protecting  the  triangular-shaped  embankment  formed 
below  it  and  iu  rear  of  south  pier. 
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An  eddj  from  N.  E.  to  S.  W.  sets  obliquely  across  the  present  and  tlio  new  enti-ance 
it  may  be  corrected,  if  considered  necessary,  by  extending  the  north  pier  about  300  feet. 

The  host  way  to  approach  the  new  entrance  is  from  the  south  or  Island  side  of  the 
ohannel  instead  of  following  the  north  shore  past  Urquhart's  Point,  as  at  pi-esent  done. 

With  buoys  off  Cornwall  Island,  and  range  marks  and  lights  on  Potash  Point,  the 
new  entrance  will  be  perfectly  safe  And  easy  ot  access  at  all  times  for  vessels  bound  up 
the  river. 

So  far  as  observed  during  the  past  two  winters,  the  new  entrance  was  not  affected 
by  the  movement  of  ice. 

The  south  pier  and  embankment,  with  the  outlying  shoal  formed  by  dredging 
opeiations,  seems  to  have  protected  it  effectually. 

Lock  Ko.  1,  or  entrance  lock.  The  tail  bay  w  placed  fully  50  feet  inside,  or  west  of 
high- water  mark,  the  lower  hollow  quoins  being  nearly  at  right  angles  to  the  head  bay 
of  Lock  No.  15. 

The  length  of  walls  on  floor  is  361'  7"  and  the  width  between  them  in  the  recesses 
51'  7 J".     Iheir  height  is  30'  5".     Lift  during  extreme  low  water  13'  3". 

The  general  dimensions  or  gauge  specified  for  tho  enlarj^cd  locks,  viz.,  length  from 
uenfre  to  centre  of  hollow  quoins  270  feet,  width  between  the  chambei*  walls  45  feet  at 
the  level  of  14  feet  above  the  mitre  sills,  has  been  adhered  to. 

The  lock  pit  was  dredged  to  within  3  feet  of  bottom,  and  when  un watered  and 
enlarged  to  its  full  size,  proved  to  be  free  from  springs. 

The  bottom,  indurated  clay,  was  uniform  throughout. 

The  foundation  was  formed  in  all  respects  as  directed  in  the  specification. 

A  atratum  of  concrete  at  least  1 2  inches  thick,  deposited  in  two  courses,  cbvered  the 
entire  bottom  of  [)it ;  upon  this  timbers  wero  bedded  transvereely,  and  levelled  on  five 
ranges  of  longitudinal  sub  sills,  the  intermediate  spaces  being  filled  with  concrete.  A 
floor  of  3-inch  plank  was  next  laid  and  treenailed  to  the  timbers,  and  in  the  space  between 
the  walls  a  second  covering  of  2-inch  plank  broke  joints  with  and  was  spiked  to  the  floor. 

'J*he  mitre  sill  platforms  and  mitre  sills  were  constructed  exactly  as  specified,  as  also 
the  sheet  piling,  trenches,  etc. 

In  addition,  the  timbets  in  the  tail  bay  were  anchored  on  centre  line  in  a  concrete 
trench,  and  also  in  the  lower  transverse  trench  of  the  foundation. 

Also  all  voids  in  tho  mitre  sills  were  filled  with  concrete  and  decked  with  2-incb 
plank. 

Puddle  walls  in  rear  of  the  lock  walls  were  formed  as  required  in  the  specification. 

The  finished  level  of  mitre  sills  is  4*50  feet  +  ;  level  of  coping  of  walls  33»'84  feet  +  ; 
and  of  breast  wall  1G*25  ieet  + . 

Badius  of  wings  in  head  and  tail  bays,  at  level  of  coping,  30  feet 
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In  the  tail  bay,  steps  have  heea  formed  ia  the  thickness  of  each  wing  wall,  descending 
from  the  coping  of  the  lock  to  that  of  the  piera  on  cither  side  of  the  entrance  channel. 

Above  the  coping  of  the  piers  the  extension  of  wings  is  semi-circalar  and  level  with 
coping  of  lock  walls. 

The  upper  wings  are  extended  aboat  90  feet  above  the  lock,  curving  inwards  with  a 
gradually  increasing  batter  to  connect  with  the  slo})e  wall  lining  of  the  basin. 

The  Baain  or  reach  between  Locks  Nos.  1  and  2  is  849  feet  in  length,  with  a  width 
on  bottom  ot  122  feet ;  its  sides  are  protected  by  a  slope  wall  built  of  quaiTy  stone,  laid 
dry  at  an  inclination  of  ^  to  1,  and  ooped  horizontally  with  dimension  stone. 

Towing  paths  20  feet  wide,  exclusive  of  surface  drains;  are  formed  in  cutting  on  both 
sides  of  the  basin,  and  finished  level  with  coping  of  slope  walls,  35*75  feet  +  . 

Top-water  line  is  31*75  feet  +  ,  and  the  bottom  of  basin  16-75  feet  + . 

The  continuous  line  of  the  towing  path  and  slope  wall  on  south  side  is  broken  by 
the  lower  weir  and  tow  path  bridge  at  a  point  185  feet  below  Lock  No.  2. 

Lock  No,  2. — The  lower  hollow  quoins  are  placed  opposite  and  nearly  at  right  angles 
to  the  upper  gates  of  Lock  Ifo.  17. 

Its  dimensions  are  the  same  as  in  Lock  No.  1,  and  the  look- pit,  when  completed, 
afforded  an  equally  solid  foundation,  but  was  more  difBcult  to  form  owing  to  springs  in 
the  bottom  and  to  the  stony  oharacter  of  the  excavation. 

The  description  of  the  foundatioA  of  the  entrance  lock  will  apply  in  et^ery  particolar 
to  that  of  Lock  No.  2,  except  as  to  anchoring  the  timbers  in  the  tail-baj,  which  was 
omitted  here. 

The  level  of  mitre  sills  as  finished  ^&  17''75  +  .  Coping  of  lock  walls  47'00  +  and  of 
breast  wall  29'*50  +  . 

Lift  13'3"  from  top- water  line  in  basin  to  level  of  Cornwall  Keaeh,  when  raised  two 
feet  as  contemplated. 

Radius  of  wings  in  head  and  tail  bay  30  feot,  as  in  the  entrance  lock. 

The  lower  wings  of  this  lock  have  no  steps,  the  descent  from  the  coping  4x)  the 
towing  p^th  is  by  a  ramp  having  a  grade  of  1  in  15,  corresponding  to  the  fimshed  leTel 
of  the  coping  of  the  lower  raceway  wall,  which  serves  to  retain  the  south  side  of  it. 

The  extension  of  wings  in  tail  bay  will  conform  to  the  lines  and  level  of  slope  wall  in 
basin  and  also  to  the  coping  of  lower  raceway.  But  the  upper  wing  extensions,  with  a 
similar  batter  (not  exceeding  ^  to  1)  will  cross  the  slopes  of  the  banks  obliquely,  curving 
inwards  to  conform  to  the  regular  lines  of  the  canal  at  the  level  of  top  water,  45  + . 

The  Regulating  Weir,  etc. 

Ist,  The  Towing  Pat/i  Bridge  is  looated  270  feet  above  Lock  No.  2  and  forms  ihe 
inlet  to  the  upper  raceway  from  the  canal. 

The  width  between  the  abutments   at  bridge  seat  is  40   feet,  including  a  centre  pi^t- 
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Level  of  coping  49'-00  +  ;  foundation,  29'-50  + . 

jpfti.  Uppmr  Raceway,  •onshneted  parallel  with  the  centre  line  of  locks  and  basin 
ind  122  feet  south. 

Its  widUi  ac  the  lerel  of  coping  is  34'3".  The  side  walls  have  a  batter  of  1  in  8 
and  are  built  of  a  large  class  of  rock-faced  8ton«  laid  in  eemeDt,  for  the  most  part  in 
Tegular  courses  but  with  occasional  checking  to  permit  of  a  ch**nge  in  thickness. 

The  walls  are  founded  in  trenches  excarated  in  level  stratified  clav  2 '6"  below 
bottom  of  present  canal,  t.^,  to  the  level  of  29''50  + .  The  south  wall  is  puddled  in  rear 
from  tbe  canal  down  to  the  weir. 

An  embankment  sixteen  feet  wide,  in  continuation  of  the  south  bamk  of  canal,  is 
formed  in  rear  of  south  wall,  the  entire  length  of  the  racewaj.  The  level  of  the  coping 
•is  47'*00  + ,  uniform  with  Ciock  No.  2.  Top- water  line  46' 00  +  .  Bottom  cf  raceway  as 
•finished  31''50  + .     Bottom  of  side  walls  29^-50  +  or  2'6''  below  bottom  of  present  canal. 

Srd,  Ths  Weir  is  composed  of  a  breast  wall,  centre  pier  and  abutments,  with  cross 
wall  and  checks  for  stop  logs  above  tbe  breast. 

Splayed  wings  connect  the  abutments  with  the  walls  of  the  upper  and  lower  race- 
ways. The  bi*east  wall  is  built  of  cut  stone,  and  has  six  sluice-ways  4'  x  4'  through  it. 
Tbe  spill- way  is  47'6"  in  length,  exclusive  of  the  centre  pier.  The  coping  of  breast  is 
finished  44' '50  + ,  or  6"  below  top  water  line  in  canal. 

• 

The  upper  side  of  the  breast  wall  is  vertical,  and  is  placed  exactly  at  right  ansrles  to 
ihe  centre  of  lower  ehain  wells,  lower  vecess,  Lock  No.  2.  The  breast  and  abutm<'nts 
•of  the  weir  rest  upon  a  foundation  of  timber  and  plank,  the  spaces  between  the  timbers 
b^ng  puddled,^9xcept  ntirier  breast  wall  and  apron,  where  concrete  has  been  substituted. 

The  ranges  of  sheet  piles  and  puddle  trenches  are  buiH  as  specified,  except  also  the 
trench  under  breast,  which  is  filled  with  concrete.  The  abutments  and  wings  are  built  of 
rock-faced  masonry. 

The  coping  of  abutments  is  raised  15"  above  the  level  of  raceway  walls,  and  is  checked 
to  enclose  tbe  foot  bridge  above  breast.  Puddle  wails  huve  been  formed  in  rear  of 
abutments  for  their  full  height. 

The  level  of  the  floor,  or  apron  of  weir,  is  24''10  + ;  sills  of  stairways  26^'10  + ,  and 
the  top  water  line  below  breast  wall  3r'74  +  as  in  basin. 

4th.  The  LotBer  Raceway  connects  the  weir  with  the  lower  weir  and  the  discharge 
race.  The  foundation  of  these  structui*es  is  of  timber  and  plank,  puddled  in  the  inteivals 
between  the  timbers  as  described  above.  It  is  raised  three  feet  higher  than  that  of  the 
weir  by  a  cross  wall  between,  and  bonded  into  the  abutments.  Splayed  wings,  recessed  and 
lined  with  2-inch  plank,  connect  the  abutments  with  the  side  walls  of  the  raceway,  which 
are  similar  to  those  before  described  in  the  upper  raceway. 

The  oentre  line  is  also  parallel  to  that  of  the  locks,  and  122  feet  south  from  it. 

In  makiag  the  descent  from  the  weir  to  the  lower  weir,  the  coping  of  the  side 
walls  has  an  inclination  of  1  in  15. 


\ 
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The  width  between  the  walls  ai  the  coping,  ^m  the  angle  of  the  splay^  is  unifijnnlj 
40  feet. 

These  walls  at  the  level  of  the  lower  weiv,  are  retamed  art  right  amgles,  on  the  nortii 
side,  to  the  west  abutment  of  lower  weir,  and  on  the  souih^  far  enough  to  form  the  irMt 
abutment  or  side  wall  of  the  discharge  race. 

The  wall  at  the  east  end  of  the  raceway,  opposite  to,  and  parallel  with  breast  vail  of 
weir,  connects  the  east  abutment  of  lower  weir  with  the  side  wall  or  abutment  of  the 
discharge  race. 

This  wall  is  also  recessed  and  lined  with  plank. 

The  level  of  coping  is  35'*75  +  and  the  side  walls,  where  returned,  finish  at  the  same 
level. 

The  level  of  the  flooi  of  raceway  is  uniformly  27''15  + . 

5th.  The  Lower  Weir  consists  of  abutments,  breast  wall  and  centre  pier,  the 
masonry  of  which  is  similar  to  that  of  the  weir. 

It  rests  on  a  foundation  of  timber  and  plank,  with  concrete  filling  between  th» 
timbers  and  in  the  sheet  pile  trench  under  the  breast. 

The  space  between  face  of  excavation  and  rear  of  breast  wall  was  also  filled  in  with 
concrete  to  level  of  raceway  floor. 

The  centre  pier  is  186  feet  east  of  Lock  No.  2. 

The  weathered  ends  of  the  abutments  correspond  with  the  lines  of  slope  wall  ia 
basin,  and  the  coping  with  the  level  of  the  towing  path  35^*75  + . 

The  width  between  abutments  at  the  bridge  seat  is  40  feet. 

Here  the  towing  path  bridge  must  be  so  constructed  as  to  withstand  the  flnctoAtioo 
of  the  ice. 

The  breast  wall  is  built  without  sluice-ways,  it  has  a  spill-way  of  35  feet  exclusive  rf 
pier. 

Checks  for  stop  logs  on  breast  have  been  formed  in  pier  and  abutments. 

The  level  of  coping  of  breast  is  31'*00  + ,  and  the  level  of  floor  or  apron  under  bcea* 
and  abutments  corresponds  with  that  of  bottom  of  basin  16'-75  + . 

6th.  The  Diseliarge  Race  is  situated  in  the  south-east  angle  of  the  lower  racevij 
and  directly  opposite  the  lower  weir. 

The  breast-wall  of  cut  stone  is  3  feet  in  height  and  has  a  spill-way  of  38'  6" ;  it  is  bnilt 
parallel  with  centiB  line  and  connects  the  •ast  or  end  wall  of  raceway  with  the  retan^ 
the  south  wall. 

Checks  for  stop  logs  on  breast  have  been  eut  in  the  side  walls. 
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The  level  of  ooping  of  breast  is  30'*15  + ,  and  that  of  tha  aide  valla  or  abutmenttf 

The  foundation^  which  is  upon  the  same  level,  and  constructed  in  the  same  manner 
as  that  of  the  raceway,  is  extended  about  15  feet  south  of  the  breast-wall  and  there  forma 
an  apron^  protected  and  secured  by  a  row  of  sheet  piling  in  a  trench  filled  with  concrete« 

From  this  point,  the  discharge,  an  open  cutting  is  continued  south  at  right  angles 
to  centre  line  of  raceway,  across  Potash  Point  to  the  river.  The  cutting  will  be  about  550 
feet  long  and  13  feet  deep,  with  a  fall  of  15  inches. 

The  base  of  slopes  in  this  cutting  will  require  to  be  protected  with  stone,  as  also  the 
bottom  near  the  apron. 

The  Sewer  commences  at  Hie  south  end  of  tunnel  where  it  joins  the  corporation  drain 
and  thence  runs  in  a  straight  line  to  the  river  above  Potash  Point,  a  distance  of  about  395 
feet.  It  passes  at  the  required  depth  below  the  bottom  of  the  new  oana^  and  is  con- 
structed according  to  specification. 

The  opening  is  3  feet  in  height  and  2'  9"  wide. 

The  level  of  sill  at  outlet  in  river  is  2r-00  + . 

Tovnng  falh  and  Canal  proper, — East  of  Lock  Ko.  2  the  towing  path  is  fonned  in 
cutting  on  both  sides  of  the  basin.  It  is  20  feet  wide,  exolusive  of  side  ditches,  and  19 
feet  above  bottom,  or  35'-75  + . 

Above  the  lock  the  canal  is  100  feet  wide  at  bottom,  in  cutting,  with  side  slopes  of 
1|  horizontal  to  1  vertical. 

The  north  bank,  at  a  point  about  450  feet  west  of  Lock  No.  %  connects  with  tli.« 
present  towing  path  at  the  waste  weir  by  a  cmrve  of  120  feet  radius. 

The  south  bank  or  towing  path  is  fully  20  feet  wide  on  top.  From  the  bridge  over 
inlet  to  upper  raceway  it  eurves  to  the  south  with  a  radius  of  5,730  feet,  and  joins  the 
old  bank  at  a  point  about  400  feet  east  of  end  of  section. 

The  connection  between  the  two  banks  has  been  carefully  benched  and  puddled. 

As  a  rule  the  seats  of  all  banks  were  mucked  and  cleared  of  all  improper  materials 
and,  where  necessary,  benched  strioily  in  accordance  with  the  specification. 

The  whole  of  the  exterior  slope  of  the  new  bank,  from  near  the  towing  path  bridge 
to  head  of  section,  is  protected  by  a  well  built  rip-rap  wall. 

The  level  of  bottom  of  canal  is  32^*00  +  ,  top-water  line  45''00  +  ,  and  towing  path 
49'*00  +  •     Level  of  water  in  St.  Lawrence  at  base  of  south  bank  about  21''00  -f » 

Right  of  Wwy, — ^The  whole  of  the  land  on  Potash  Point,  south  of  the  present  canal 
Bmits,  was  taken  possession  of  by  tiie  Qovemment  shortly  after  the  commenoement  of  the 
works,  and  has  since  been  used  as  service  ground  by  the  contractors. 

WOBKS  CeNNEOTED  WITH  THE   PBESENT   CaNAL. 

The  raising  of  the  water  level  two  feet  in  the  Cornwall  Reach  renders  it  neoessar} 
to  raise  the  waUs  of  Lock  No.  17  to  the  level  of  47''00  + ,  unifrann  with  Lock  No.  2  of  the 
nlargement. 
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The  BO  ith  bank  or  towing-path  west  of  Lock  No.  17  to  the  old  waste  weir  will  ila 
have  to  be  raised  to  the  level  of  49'*00  -«- ,  and  the  remainder  of  it  from  theoce  to  in 
junction  with  the  new  bank,  together  with  the  tunnel  and  waste  weir,  removed. 

The  banks  of  the  north  side  of  the  canal  and  head  rac^  to  the  mills,  inclodingth 
enperstructure  of  supply  weir,  must  hIso  be  raised  and  strengthened,  and  a  nev  \mk 
formed  across  the  north  approach  to  the  tunnel. 

I  will  now  advert  to  the  progress  of  the  works  since  their  commencement  in 

1876. 

Ground  was  broken  on  the  2nd  September.  The  seat  of  south  bank  wiw  stnpprf 
and  >>enched.  Sewer  pit  excavated,  and  work  begun  in  Lock-Pit  No.  2  and  in  prism « 
canal  west.  Work  commenced  at  Cornwall  Quarry  September  26th.  The  sewer  *• 
oompleted  during  the  months  ol  October  and  November. 

Work  on  the  section  closed  for  the  season  30  bh  December. 

1877. 

Highest  water  during  winter  of  1876-77,  39'-00  + .  Work  at  Cornwall  Quanj  cflfr 
tinned  throughout  the  winter. 

Work  on  section  commenced  April  28th  and  closed  in  December. 

Work  was  begun  at  Maitland  Quarry  in  April,  and  the  stone  thlBreforo  delivffcd  it 
the  G.  T.  B.  station  and  from  thence  haaled  to  section. 

For  this  purpose  a  roadway  was  formed  through  the  tunnel  in  June,  the  canal  bndf 
proving  unsafe  for  the  passage  of  stone  teams. 

Lower  entrance  dredging  was  commenced  on  the  21st  May,  and  disoontisorf 
November  24th. 

Tn  addition  to  the  work  of  deepening  the  new  entrance  channel,  the  dredge  exctvilii 
a  gullet  through  the  natural  dam  into  Lock-Fit  No.  1. 


Both  lines  of  cribs  forming  the  sides  of  new  entrance  were  sunk  and  filled  with 
before  the  close  of  the  season,  and  the  bulk  of  the  material  dredged  placed. in  retfof  v 
south  pier. 

* 

Before  the  season  closed,  Lock-Pit  Na  2  was  bottomed,  also  the  prism  of  canal  vctf 
of  it,  and  considerable  work  done  at  the  basin. 

The  excavation  for  regulating  weir,  etc.,  was  also  finished  during  the  season. 

The  towing  path  embankment  west  of  Lock  No.  2  was  raised  to  its  full  bei^^' 
width  throughout  except  a  short  stretch  over  the  side  of  the  old  discharge  luoe. 

The  greater  portion  of  the  exterior  or  river  slope  of  this  embankment  was  rij 

The  upper  raceway  and  bridge,  the  weir  and  about  two-thirds  of  the  lower 
was  completed  by  the  22nd  of  November,  when  masonry  was  stopped  for  the  seaaoo. 
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The  masonrj  ul  upper  raoewaj  was  commenced  June  4tli. 

1878. 

The  highest  water  noted  during  the  winter  of  1877-78  was  34' -00  + . 

Dred^ins:  on  lower  entrance  and  lock  pit  recommenced  April  9th  and  was  eompleted 
bj  the  end  of  .Maj. 

Earl  J  in  Jnlj  a  coffer  dam  of  timber  and  cla^  was  constructed  across  the  low^r 
tntranoo  channel  aboat  50  feet  east  of  Lock  No.  1. 

1878.  . 

The  embankment  from  the  east  end  of  south  pier  was  completed  to  Potash  Point 
with  the  material  from  Lock  Pit  No.  1,  dredged  and  excavated  after  it  was  un watered. 

The  foundation  of  Lock  Ho.  2  was  commenced  June  1st,  and  finally  completed 
Anjifust  i*Gth.  In  consequence  of  heavj  rainstorms  and  of  its  not  having  been 
snfficiently  loaded,  the  floor  of  chamber  rose  slightly  near  the  upper  mitre  sill,  whilst 
that  of  the  np|>er  recess  floated  ;  this  latter  was  torn  up  and  rebuilt  hwt  the  chamber 
floor  was  got  home  without  much  dilficulty. 

With  this  exception,  nothing  occurred  during  constniction  to  impair  the' successful 
€0mplHtiou  of  the  lock  foundations  or  walls ;  lines  and  levels  were  scrupulously  adhered 
to  by  the  contractor  throughout. 

The  foundation  of  the  entrance  lock  was  commenced  August  31st,  and  completed 
November  Ist. 

The  roanonry  in  lower  raceway  was  resumed  June  17th,  and  all  works  connected 
with  the  regulating  weir  iinished  by  the  30th  July. 

Lock  N'o,  2, — Masonry  commenced  in  the  lower  recess  August  8th,  and  ten  courses 
were  laid  by  10th  of  October,  when  work  was  suspended. 

Lock  No>  1, — Masonry  commenced  here  October  14th  in  the  upper  recess,  and  at  the 
dose  of  the  season  (12th  November)  three  courses  were  completed  and  the  fourth  began  : 
the  walls  were  then  flooded  to  protect  them  from  frost. 

ExcavatioHj  etc. — The  towing  path  was  finished  during  the  season,  also  both  lock 
pits  and  considerable  progress  made  in  the  basin,  the  western  end  having  been  bottomed. 

The  embankment  and  puddle  in  rear  of  lock  walls,  etc.,  usually  kept  pace  with 
the  masonry. 

The  rip-rap  wiall  on  towing  path  was  completed  to  level  of  top  bank. 

The  greater  part  of  the  stone  used  in  the  face  of  the  lock  walls  consisted  of  the 
blue  stone  from  Cornwall  quarry,  whilst  the  backing  was  principally  from  Maitland. 

Of  the  face  stone  from  Maitland  quarry  a  part  only  was  used,  and  then  always 
below  water  line.  It  was  found  that  exposure  to  the  weather  developed  drys  and  other 
defects,  for  which  reason  its  use  was  discontinued. 
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The  cement  lused  was  from  Oswego,  N.Y. 

1879. 
The  bighest  water  observed  during  th«  winter  of  1878-79  was  38''00  4- . 

Advamtage  was  taken  of  exceptionally  low  water  to  build  the  rip-rap  wall  outside 
the  south  embankment,  also  to  prepare  the  upper  surface  of  the  piers  to  receive  the  super- 
structure of  which  the  ice-breaker  on  south  pier  and  abomt  20()L  feet  of  wall  on  norfit 
pier  has  been  built. 

The  piers  aad  superstructure  forming  the  extension  of  lower  wings  of  Lock  STo.  I 
kave  been  nearly  completed. 

Masonry  re-commtnced  at  the  entrance  lock  on  May  15  th,  and  was  finished  to  level 
of  onder  side  of  coping  the  6  th  of  August. 

In  the  upper  lock  masonr}  commenced  Angust  15th,  and  was  completed  to  under 
side  of  (doping  September  23rd. 

Both  mitre  siUs  of  entrance  lock  were  filled  with  concrete  and  covered  with  2-inch 
pknk. 

The  segment  plates  and  all  castings  and  fiixtures  conneeted  with  the  chain  wells  were 
also  placed  in  position  before  the  water  was  allowed  to  rise  in  the  leek. 

The  stone  (blue  limestone)  used  in  the  face  of  the  lock  walls  and  other  structarea  is 
obtained  from  the  McLfod  quarry,  on  Lot  No.  4,  in  the  4ch  concession  of  the  Townsiiip 
of  Oomwall,  near  the  quarry  from  whence  the  stone  of  which  the  old  locks  are  built  was 
procured. 

The  beds  are  thick  and  afford  courses  of  24  inches,  which  are  perfectly  free  from 
drys  or  shakes,  etc.,  and  fully  equal  in  every  respect  to  tke  very  best  samples  of  t^ 
stones  used  for  face  work  in  the  present  locks  on  the  Cornwall  CanaL 

The  courses  in  the  new  locks  average  18  inches  in  thickness,  exclusive  of  coping, 
which  is  respectively  16"  and  17". 

One  barrel  of  Oswego  cement  laid  on  an  average  2*40  cubk  yards  of  masonry. 

The  concrete  used  in  foundations  was  made  as  follows :  Cement  1,  sand  2,  and 
broken  etono  4  parts. 

The  coffer  dam  at  foot  of  entrance  lock  is  new  no  longer  wonted,  and  prepaiatiaos 
have  been  made  to  remeve  it. 

In  the  basin  about  560  feet  in  length  ef  slope  wall  has  been  built  on  the  seuth  nde^ 
extending  downwitrds  from  tke  lower  weir  to  where  it  joins  the  extension  of  south-west 
wing  of  Lock  Na  1. 

The  extension  of  wing  has  also  been  completed  to  level  of  outside  of  coping. 
Masonry  was  suspended  for  the  season  on  Novembw  19th. 
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Tbe  Maitland  quarrj  was  finallj  closed  at  the  end  of  July,  and  all  plant  removed  to 
Cornwall. 

The  earth  work  done  this  season  has  been  chiefly  in  the  basin,  but  some  progress  has 
-been  made  with  the  cutting  forming  the  outlet  of  the  dischaxge  race. 

All  material  excavated  has  been  placed  in  embankment  in  rear  of  locks  and  other 
structures,  or  used  in  forming  the  north  bank  west  of  Lock  No.  2. 

The  only  intermpikion  to  the  progress  of  the  work  has  be«i  caused  by  the  periodical 
rise  iu  the  river  during  winter,  flooding  the  new  canal  and  basin  and  thereby  retarding 
the  commencement  of  excavation  in  the  spring. 

The  sewer  has  hitherto*  served  a  good  purpose  by  carrying  off  all  water  above  the 
level  of  the  outlet  in  the  bay  above  Potash  Poini^. 

In  November  two  laborers  were  killed  by  a  fall  of  earth  in  the  basin.  This  is  the 
only  fatal  accident  which  has  occurred  since  the  works  commenced. 


The  work  which  remains  to  be  done  comprises  the  whole  of  the  "  various  works  con- 
nected with  thb  present  canal,  including  raising  walls  at  Lock  No.  17  and  supplj  weir, 
the  banks  of  canal  and  head  race  to  the  mills,  t^e  removimg  of  tunnel  and  waste  weir  and 
of  a  portion  of  th^  south  bank  or  towing  path,^  also  the  undermentioned  unfinished  work 
<m.  the  enlarged  canal,  vis :  The  coping  for  both  locks ;  svperstruclure  of  south  pier 
entrance  channel ;  extension  of  wings  (5)  both  locks,  and  slope  waif  north  si^e  of  basin. 
Excavation  m  narth  slope  of  basin  ;  tK>wing  paths  in  cutting  ;  discharge  race ;  north 
side  of  lower  entrance ;  the  removal  of  coffer-dam  and  some  spoil  bank  in  prism  of  canal ; 
:£ve  cribs  of  various  lengths  at  lower  entrante  connected  widi  the  regulating  wier ;  two 
towing-path  bridges  and  one  foot  bridge  required ;  also  sluice  gates  and  fixtures. 

Snubbing  posts  for  locks,  basin  and  lower  entrance. 

•v^?  ^^^  foregoing  repoii;,  it  is  hoped^  contains  the  required  information,  details,  etc.,  for 
future  reference. 

I  have  the  honor  to  be,  sir. 

Your  obedient  servajit, 

TOM  S.  RUBIDGE, 

Engineer  in  charge, 
^OHK  Page,  Esq., 

Chief  Engineer  of  Canals, 

Ottawa. 


APPENDIX  No.  34. 


EXTRACT  FROM  Chief  Engineer's  Report,  Dated  July,  1874. 


Chanmi  through  Lake  St.  Francis^  etc. 

From  the  outlet  of  the  Cornwall  Canal  to  Glengarry  Point,  near  head  of  Lake  SL 
Francis,  a  distance  of  fully  five  miles,  there  are  for  the  most  part  two  different  channels^ 
the  principal  one  of  which  is  fully  700  feet  wide  throughout,  and  at  least  twenty  fent 
deep.  From  the  latter  place  to  the  "  Narrows/'  and  south  of  Clark's  Island,  a  stretch  of 
two  and  a  half  miles^  there  is  a  water  way  thirty  feet  deep  and  1,200  feet  wide,  noith  of 
what  is  called  Grass  Island.  Thence  to  Summer's  Island,  one  and  one  quarter  Diiles^ 
there  is  a  depth  of  fully  twenty  two  feet  and  a  width  of  500  feet  north  of  Ciuii^'s  Island. 
From  Summer's  Island,  three  and  three-quarter  miles,  to  Squaw  Island,  there  is  a  widlh 
of  1.'J0<>  feet  and  a  depth  of  twenty  feet^  except  at  the  places  and  for  the  extent  mentioofid. 
below,  via: — 

1st.  A.  shoal  of  boulder  stone,  etc.,  abreast  of  St.  Francis  Island,  called  the  ^'  Middle 
Ground"  on  which  the  depth  below  the  assumed  low-water  line  is  seven  feet,  and  the 
material  to  be  removed  to  give  a  depth  of  fourteen  feet,  which  would  be  about  10,500 
cubic  yards. 

2nd.  There  is  what  is  called  the  *^  Highlander^  Shoal,  lying  towaids  the  northern 
side  of  the  channel,  and  abreast  of  L' Islet,  with  about  ten  feet  of  water  over  it,  so  that  to 
obtain  a  depth  of  fourteen  feet  would  requite  the  removal  of  1^450  cubic  yards/ chiefly  of 
boulder  stone. 

3rd.  KemoTing  part  of  north  side  of  "  Horse  Back  "  Shoal;  and  the  south-west  point 
of  "  Squaw  Island  Flats,"  which  in  the  aggregate  would  amount  to  about  2,500  cubio 
yards  of  clay. 

At  other  places,  as  above  stated,  the  water  is  sufficiently  deep,  but  these  shoals,  from 
their  position,  would  doubtless  be  found  dangerous  to  vessels  at  night  or  in  foggy 
weather  unless  marked  out  in  a  manner  that  would  be  likely  to  cost  fully  as  much  ar 
their  removal. 

From  Squaw  Island  (one  mile  south -west  of  Lancaster  light)  to  the  floating  light  at 
the  Traverse,  three  and  three-quarter  miles,  the  channel  is  1,150  feet  wide  and  uver 
twenty  six  feet  in  depth. 

Thence  it  crosses  Lancaster  Bar,  through  what  is  called  South  Gully,  towards  the^ 
south  shore  nearer  Dnpuis'  Point,  a  distance  of  one  and  one- half  miles,  ia  which  the  least 
depth  of  water  is  twenty  feet,  and  least  width  700  feet^ 
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From  opposite  the  latter  placp  (Dupnis'  Point,)  three-fourths  of  a  mile  west  of  Cherry 
lisland,  the  channel  is  fully  1,800  feet  wid«*,  and  a>  least  twenty  three  feet  deep  thi-oughout, 
straight  for  al>out  five  and  three-quarter  milo'^,  or  until  nearly  abreast  of  the  lighthouse 
OB  MoKee's  Point,  which  is  a  little  over  twenty  three  miles  from  the  foot  of  the  Cornwall 
Obitnal. 

Tessels  bound  to  the  Beauhnmois  Canal  generally  cross  Port  Louis  Flats  at  a  point 
about  one  and  a  half  mile^  to  the  westward  of  McKee's  light,  but  those  intending  to 
descend  the  rapids  follow  the  north,  or  deep- waten  channel  to  the  foot  of  the  lake. 

At  periods  of  low  water,  or  indee<1  at  any  other  time,  vessels  drawing  twelve  feet 
water,  as  contemplated  for  the  enlars^ed  scale  of  navigation,  could  not  cross  Port  Louis 
Flats,  consequently  the  north  channel  must  be  used  for  at  le:u»t  tw )  miles  below  McKee's 
Point,  when  a  course  may  be  steered  for  fully  six  miles  towards  the  light  situated  about 
one  mile  and  a  third  above  the  head  of  the  Beauliarnois  Canal. 

From  opposite  Grosse  Point  to  within  2,000  feet  of  the  canal  entrance,  a  distance  of 
one  mile  and  a  third,  the  ])resent  channel  is  at  many  places  narrow,  intricate  and  diiiicalt 
to  navigate  even  by  the  class  of  vessels  now  in  use. 

This  locality,  it  may  be  stated,  is  open  to  the  sweep  of  westerly  winds,  hence  the 
water-way  to  be  at  all  tiroes  servicable  should  Ite  nearly  sti-aight,  or  at  all  events  have 
flat,  easy  carves,  and  be  fruni  250  to  300  feet  wide,  and  have  a  depth  of  not  less  than 
from  thirteen  and  a  half  to  fourteen  feet  under  low-water  mark,  in  doing  this,  the  ten 
feet  water  line  at  the  first  bend  al)Ove  the  canal  enti*anc«  might  be  assumed  as  the  south- 
side  of  the  enlarged  new  channel,  and  the  south  side  of  the  pier  on  wliich  the  upper  or 
red  light  stands  as  the  north  side  of  the  line ;  thence  curving  gently  to  the  north  through 
Uie  shoal  off  Grosse  Point. 

To  cany  oat  this  proposition,  the  work  to  be  done,  and  the  approximate  cost  would 
be  as  follows : 

The  shoal  first  in  ascending  order  would  require  the  removal  of  31,000  cubic  yards 
clay  and  gravel  in  which  there  are  fully  twenty  two  per  cent,  boulders. 

Second  shoal,  46,000  cubic  yard^  clay  and  gravel,  including  eight  per  cent,  boulders. 

Third  shoal,  61,000  cubic  yards  indurated  clay  and  gravel,  including  thirty  four  pec 
cent,  boulders. 

Fourth  shoal,  3,000  cubic  yards  clay  and  gravel. 

The  probable  cast  of  executing  these  works,  together  with  lights,  buoys  and  beacons, 
would  amount  to  $430,000. 

There  is,  however,  reason  to  believe  that  the  difficulties  connected  with  the 
existing  approach  might  bo  obviated  by  making  the  entrance  eirher  at  Knight's  Point 
or  at  Grosse  Point,  and  continuing  the  line  dow.iward^i  to  the  south  of  die  Village 
of  Yalleyfield  until  it  enters  the  basin,  situated  about  a  mile  and  a  third  below  the  guard 
look?. 

Lake  St  Louis,  etc,,  etc. 

From  the  lower  end  of  the  Beauharnois  Canal  to  the  upper  lightship  in  Lake  8t^ 
Louis,  a  d 'Stance  of  about  ten  miles,  the  channel  is  at  no  place  less  than  2,u00  feet  wide 
and  its  least  depth  is  twenty  three  feet. 
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The  lightship  referred  to  is  moored  near  the  upper  part  of  a  series  of  detached 
shoals,  Trhlch  oecupj  a  very  considerable  space  in  width,  and  extend  downwards  to  near 
the  foot  of  the  lake,  a  distance  of  about  four  miles. 

A  careful  hjdrographic  survey,  made  of  the  lake,  especially  that  portion  of  it  for 
five  miles  above  Lachine,  indicates  that  the  shoals  are  of  irregular  height  and  dimensions, 
generally  with  deep  water  openings  between  them. 

Still  they  are  so  situated  that  there  is  no  direct  channel  through  or  amongst  them 
adapted  to  the  enlarged  scale  of  navigation. 

In  fact  the  line  at  present  used  seems  to  be  the  only  one  that  will  admit  vessels  of 
nine  feet  draught  passing  at  low  stages  of  the  water,  and  to  do  even  this  pilots  have  to 
keep  an  unusual  distance  outside  the  range  between  the  lights. 

It  is  believed  that  the  upper  light  is  probably  in  the  best  position  that  can  be 
selected,  but  the  middle  one  should  stand  furtlver  to  the  south,  otherwise  the  channel 
should  be  on  the  south  side  of  it. 

The  position  of  the  lower  light  might  also  be  changed  advantageously  for  the  new 
line,  and  be  so  placed  that  the  north  side  of  the  channel,  after  the  necessary  improve- 
ments have  been  made,   will  form  one  continued  straight  line  up  to  the  middle  light. 

To  admit  of  this  arrangement  being  satisfactorily  carried  out,  all  shoal  patohes  and 
the  points  of  any  shoals  that  project  into,  or  in  any  way  interfere  with  a  channel  of  600 
feet  in  width,  should  be  entirely  removed  to  a  depth  of  fourteen  feet  below  low-water 
line. 

To  do  this  from  the  entrance  of  the  Lachine  Canal  upwards,  would  require  the 
removal  of  about  165,000  cubic  yards  of  material,  of  which  there  would  be  110,000  cubic 
yards  of  indurated  clay,  mixed,  so  far  as  could  be  ascertained,  with  about  forty  per  cent, 
of  boulder  stones  j  the  other  50,000  cubic  yards  would  be  of  ordinary  clay  and  sand  over- 
lying at  irregular  depths  a  hard  class  of  material. 


T\e  probable  cost  of  this  work,  including  buoys,  eto.,  would  be  about  $520, 


000. 
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APPENDIX    No.  SSl 


LACHIXE    CANAL. 


Hctfjoit  f^  Two  Lc^kfty 


It  BprafMHed  to  fcni  anoUiar  e&tnuMe  to  ^ke  csnd  firoai  llonlrtiJ  Httrbor^  gn  ite 
enter  oriiTerddeaf  th*  ezisliiig  ona  For  tliM  pupOM  two  kxks  iff*  to  Iw  oottSfcrueM* 
^iid  a  faaBs  fionnad  between   tkn,  a  w«ir  and  bndjge  abataeate  bmlu  and  sw^  oltier 


Tlieae  efaanges 
anj  time  dsring  tiieir  piogieaa,  witlioat  giving 
piioeB  fteoderad  for  the  different  itema  of  work. 


I 
f 
The  works  are  to  be  sitnated  in  the  respeetiTe  posiliona  diown  on  tbe  general  plan         3 
frrhihitcd,  but  tbe  Bepaitment  of  PoUic  Works  lemnres  to  ilKlf  tbe  rigbt  of  ^ABgii« 
tbe  kcstioii  of  anj,  or  all  of  tbon,  as  mook  as  900  laet  in  ettber  direetion  ftom  tba  iiilao» 
reytwjited,  or  of  altering  tbe  dimensioBS  of  tbe  stiwctawa  tbcmwlTea^ 

1 

■> 
f 

f 
i 
The  entrance  lock  wiU  be  placed  so  tbat  its  aj^er  gate^mins  shall  be  nearly  oppo>         £ 
site  tiiose  in  the  present  rmtlet  loek,  at  wbieh  place  the  respectire  centre  lines  will  be 
abont  180  feet  apart,  and  at  the  head  of  No.  2  Lock  thej  wiU  be  100  foet  apart. 

f 
The  locki  are  to  be  270  feet  in  length  between  the  gato^^noin^  45  feet  wide  at 

bottomland  arranged  so  as  to  have  18  feet  depth  of  water  on  the  mitre  sills,  ^ 

d 

A  basin  540  feet  long,  and  260  feet  wide,  is  to  be  formed  between  the  locks,  and  made  y 

of  annniformdepthof  19  feet  below  sar&ce  water  luie»  or  1  foot  under  the  top  of  the  sills.  h 


The  immediate  entrance  to  be  from  80  to  100  feet  in  width,  and  the  bottom  sunk  at 
<lMst  1  foot  below  the  top  of  the  new  mitre  sills,  the  sides  to  be  of  crib  woric,  carried  to         ® 
tte  height  <rf  the  harbor  wharrea  ^ 
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The  sarfiioe  of  the  ground ,  where  the  pit  for  the  oatiet  lock  b  lo  be  excaTmted,  is  mt 
present  (rom  6  to  10  feet  over  low- water  marky  and  liable  to  be  inandated  for  the 
part  of  the  winter  and  spring  months. 

It  was  made  up  of  material  dredged  from  the  harbor  and  damped  into  the 
the  natural  bed  of  the  river. 

For  the  space  to  be  occnpierl  by  the  lower  locks,  as  well  aj  for  the  basia,  this 
material  must  be  removed,  and  the  original  bed  of  the  river  snnk  to  admit  of  the  lock 
foundation  being  placed  at  the  required  depth,  and  the  basin  formed  as  above  stated. 

To  effect  theee  objects  in  an  expeditions  manner,  the  contractor  must  keep  the  work 
fully  unwatered  during  its  progress  by  pumping  or  otherwise. 

• 

The  second  lock  will  occupy  part  of  the  site  of  the  combined  locks  that  formed  the 
outlet  of  the  old  canul,  the  north  walls  of  which  it  is  intended  shall  remain  intact  and 
be  thoroughly  underpinned  at  such  plac  s  as  may  be  neoessHry.  The  additional  jridth 
required  for  the  lock  pit  and  entrances  to  it,  is  to  be  taken  ciff  the  south-east  or  river  side^ 
and  the  stone  from  the  old  walls,  where  suitable  for  backing,  may  be  placed  where  thejr 
can  be  readily  got  at  for  use  in  the  new  structure. 

The  material  excavated  from  the  lock  pit,  basin  and  entrances  must  be  placed  so  a* 
to  make  up  the  necessary  embankments  on  both  sides  of  the  work,   and  the  side  walls  of 
(he   basin   are  to   be  carried  up  before  the  centre  portion  of  it  is  excavated,  so  that  the 
material  can  be  advantageouply  used  for  filling  where  required. 


When  forming  the  embankments  in  rear  of  the  lock,  weir  and  basin  walls,  or  wh 
soever  directed,  the  material  must  be  hauled  on  to  the  respective  banks  in  oarts  or 
wsggoDS,  and  laid  on  in  layers  not  exceeding  one  foot  in  depth  at  a  time,  and  if  the  works  be 
done  at  a  dry  season  of  the  year,  water  mast  be  thrown  over  each  layer  to  assist  in 
oonsolidating  the  material. 

The  contractor  muwt,  in  all  cases,  provide  his  own  service  ground,  and  in  the  prose- 
cution of  the  works,  the  operations  munt  be  conducted  in  such  a  manner  as  not  in  any 
way  to  interrupt  or  endanger  the  navigation  of  the  canal. 

The  work  will  be  let  in  items,  as  stated  in  the  printed  forms  of  tender,  which  most 
be  strictly  adhered  to,  as  no  ofier  will  be  accepted  unless  in  accordance  therewith. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  nnmely  : 
''earth  "  and  ''  rock  ;"  the  former  to  embrace  all  kinds  of  material  found  in  the  cuttings, 
except  absolutely  connected  "  qnan*y  rock/'  and  boulders  containing  more  than  one-third 
of  a  cubic  yard.  The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing 
tlie  materials,  forming  and  finishing  up  enibnnkments,  and  completing  ever>thing 
eonneoted  with  the  excavation  of  the  basin,  lock  pits  and  entrances  to  them  in  a  workman- 
like and  satisfactory  manner,  agreeably  to  the  design  contemplated. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the 
whole  of  that  class,  payments  will  only  be  made  affording  to  the  comparative  value  of 
the  work  with  reference  to  the  prices  tendered,  which  prorata  rates  shall  be  assigned  and 
apportioned  in  such  a  manner  that,  when  the  whole  work  nhall  have  been  completed  and 
executed,  the  aggregate  amount  shall  be  the  same  as  when  the  respective  total  quantitiaft 
are  calculated  at  the  prices  stated  in  the  contract 
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■ 

Locks. — ^The  locks,  as  above  statAi],  are  to  be  270  feet  in   length  between  the  gate- 
quoins;  45  feet  in  width  between  the:, side  walls  at  bottom,  and  the  mitre 
:8ilT8  are  to  be  pUced  so  as  to  have  a  depth  of  eighteen  feet  water  over  them, «.«.,  the  sills  of 
^each  of  the  new  IvX^ks  are  to  be  arranged  so  that  their  tops  shall  be  two  feet  lower  respec- 
tivdj  than  those  at  the  lower  gates  of  the  present  locks  (Nos.  1  and  2). 

The  faces  of  the  walls  are  to  be  of  dressed  stone,  backed  up  with  larj^e  flat-bedded 
stones,  laid  throughout  in  hydraulic  cement  mortar,  and  placed  on  a  foundatioa  of  timber 
and  plank,  prepared  and  arranged  as  hereinafter  described. 

The  pits  excavated  for  them  are  to  be  of  suitable  dimensions  to  admit  the  side  and 
wing  walls,  and  made  to  corres|K)nd  with  such  lines  as  markinl  out  by  the  officer  in  charge. 
The  bottom  in  each  case  must  be  made  level  and  smooth  at  the  proper  height  to  give  an 
uniform  bearing  fE>r  the  foundation  timbers. 

The  materials  excavated  from  the  pits,  basins  and  approaches  must  be  hauled, 
-deposited  in  embankment  at  the  places  and  in  the  manner  previously  stated. 

In  excavating  the  pit  for  the  second  lock,  the  present  north  wall  of  the  old  looks  is, 
if  ppssible,  not  to  be  disturbed  ;  and  where  neces««ary  to  sink  deeper  than  its  foundation^ 
the  material  under  it  must  only  be  removed  in  short  stretches  at  a  time,  and  the  under- 
pinning of  that  portion  be  ex^«nded  as  far  underneath  as  pnicticable,  and  fully  carried  up 
.SO  as  to  give  a  proper  support  to  the  wall  above  before  another  stretch  is  dug  out. 

If  found  necessary  to  remove  the  upper  or  any  other  part  of  the  old  wall  referred  to, 
ipT  the  new  works,  it  must  be  done  by  the  contractor  to  such  an  extent,  and  in  such  a 
manner  as  the  officer  in  charge  may  direct. 

Foundation  Timbers — to  be  of  pine  12  inches  square,  of  the  full  length  to  reach 

across  the  chamber  and  Hpace  to  be  occupied  by  the  walls  on 
iboth  sides;  but  occasionally  two  timbers  may  be  used  to  make  up  the  distance,  one  of 
which  must,  however,  extend  from  the  retir  line  of  one  wall  across  the  chamber  to  18 
inches  under  the  front  edge  of  the  wall  on  the  opposite  bide. 

They  are  to  be  laid  6  inches  apart  through  the  chamber,  above  the  upper  mitre  sill, 
4Uid  at  the  lower  end  of  the  lock,  and  must  rest  uniformly  throughout  their  entire  length 
on  the  bottom,  and  on  mud  sills  placed  under  the  walls.  The  spaces  between  them  must, 
immediately  after  they  are  satisfactorily  laid;  be  jVdU  filled  with  the  best  description  of 
puddle,  well  cut  and  immmed  ;  or  if  directed,  the  spaces,  and  at  the  ends  of  the  timbers, 
must  be  made  up  with  concrete,  their  tops  must  be  tlubl>ed  to  an  uii  form  surface  to  afford 
■a  fair  beaiing  for  the  planking.  The  timbers,  before  being  laid,  must  be  counterhewn,  if 
.so  directed. 

Mud  Sills. — ^Two  ranges  of  mud  sills  are  to  be  pHced  longitudinally  under  each  of 

the  side  walls.  They  are  to  be  of  pine  tiiniier,  12  inches  square, 
arranged  in  trenches  cut  for  their  reception,  and  laid  so  that  their  tops  shall  be  on  the  same 
level  as  other  parts  of  the  foundation.  The  spaces  alongside  of  them  must  be  well  flUed 
with  puddle,  and  also  a  space  of  4  inches  between  the  ends  of  the  respective  pieces ;  they 
are  not  to  pass  through  the  sheet  piles,  but  must  be  left  6  inches  short 'on  eacn  side,  which 
space  is  to  be  filled  wiih  puddle  or  concrete  as  may  be  required. 

Mitre  Sill  Platforms— to  be  14  feet  in  width,  made  up  of  timbers  12  inches  square 

and  o{  a  length  to  I'eaoh  fronj  rear  to  rear  of  the  walls,  all  of 
which  must  be  counterhewn,  and  well  jointed  with  a  plane,  so  as  to  make  water-tight 
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joints  for  their  entire  length  and  depth.     They  are  to  be  secured  by  five  wrought  iron: 
screw-bolts  (1^  inches  diameter),  passing  horizontally  through  the  platform. 

Both  ends  of  each  of  the  three  middle  bolts  must  have  double  nuts  and  washers,  in 
order  to  form  a  connection  with  shackle-bolts  passing  through  and  secured  to  anchor 
timbers  laid  at  the  bottom  of  the  sheet  pile  trenches,  or  to  a  block  of  masonry  built  for 
that  purpose. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  threads  of  oakum,  and 
every  precaution  adopted  to  render  the  whole  water-tight. 

Puddle  Trenches,  etc. — Five  or  more  trenches  are  to  be  cut  across  the  foundation 

for  the  reception  of  sheet  piles,  namely  :  One  at  the  upper 
side,  another  at  the  lower  side  of  each  of  the  mitre  sill  platforms,  and  one  at  the  lower  end 
of  the  lock.  They  are  to  be  sunk  5  feet  below  the  foundation  timbers,  and  are  not  to 
exceed  2^  feet  in  width.  One  side  of  each  trench  must  be  cut  plumb  and  smooth,  so  as  to 
afford  an  even  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  are  built,  or  anchor  timbers  arranged  and  the  piles  placed, 
the  trenches  must  be  well  filled  with  puddle  to  the  height  of  the  adjoining  ground. 

The  puddle  must  in  all  cases  be  made  of  the  best  materials  for  that  purpose  which 
can  be  obtained  within  one  mile  of  the  work,  and  must  be  cut,  mixed,  prepared  and  laid 
as  directed  by  the  officer  in  charge.  Hanges  of  sheet  piles,  are  also  to  be  placed  in  tha 
foundation  of  the  chamber  if  so  directed. 

Sheet  Piles — ^to  be  of  i-inck  pine  plank,  placed  close  vertically,  generally    6  feet- 

long ;  they  are  to  be  jointed  with  a  plane,  and  the  edge  of  each  plank 
chamfered  on  the  side  next  the  trench.  When  placed  they  are  to  be  fastened  to  the 
platform  timber  with  8-inch  pressed  spikes,  two  through  the  top  of  each  plank. 

Flooring — to  consist  of  two  courses  of  pine  plank  :  the  first,  3  inches  in  thickness^ 
is  to  extend  over  the  whole  area  of  the  foundation ;  and  the  second  course, 
2  inches  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber  and  at  both  ends  of  the 
lock.  They  are  all  to  be  jointed  with  a  plane,  and  when  being  laid  must  be  driven  up 
with  wedges  to  water-tight  joints ;  every  three  feet  in  width  of  planking,  in  both  courses, 
must  break  joints  at  least  4  feet,  and  the  upper  course  must,  in  all  cases,  break  joints  both 
lengthwise  and  transversely  with  the  one  underneath. 

The  lower  course  to  be  fastened  with  white  oak  treenails,  9  inches  long  and  1}  inches 
diameter,  two  in  each  end  of  a  plank  and  on  alternate  sides  at  every  crossing  of  a  timber  ; . 
it  must  be  dubbed  to  an  uniform  surface  before  the  second  course  is  laid,  the  latter  to  be 
fastened  with  pressed  spikes,  two  at  each  end  of  a  plank,  aad  one  at  each  crossing  of  a 
timber  on  alternate  sides  of  tke  plank. 

Miteb  Sills — to  be  of  the  best  description  .of  white  oak  timber,  properly  squared 

and  dressed  with  a  plane.     They  are  to  be  framed,  mortised,  tenonned, 
and  secured  in  the  manner  shown  on  a  detailed  plan  to  be  furnished. 

The  main  sills  are  to  be  50  feet  long,  let  2|  feet  into  the  wall  at  each  end.     They, , 
as  well  as  the  braces,  must  be  of  a  size  to  stand  19x16  inches  when  dressed.     The  mitre 
sills  are  to  be  19  x  17  inches,  checked  1  inch  into  the  platform  timbers,  aild  are  to  be 
tenonned  into  each  other  at  the  mitre,  and  at  the  toe  tenonned  and  boxed  into  the  main 
sill.     A  check,  1  inch  deep,  2  inches  in  width,  is  to  be  cut  in  the  lower  edge  of  the  mitre  - 
sills,  to  receive  the  ^pper  part  of  the  ends  of  the  first  course  of  planking. 
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Before  tbej  are  put  together,  all  the  mortises,  tenons,  and  joints  must  be  well  coated 
nith  white  lead ;  and  when  about  to  be  placed  in  their  berths  a  strip  of  canvas,  well 
saturated  in  boiling  tar,  is  to  be  placed  in  the  check  formed  in  the  platform,  into  which 
the  mitre  aills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  bj  straps  of  wrought  iron,  3^  inches 
wide  and  five-eighths  (|)  of  an  in<^  thick,  let  in  flush,  fastened  with  bolts,  and  arranged 
as  shown  on  plan.  The  holes  through  them  must  be  punched  so  as  to  retain  the  full 
strength  of  the  iron  ;  the  bolts  are  to  be  2  feet  4  inches  long,  one  inch  and  a  half  (1^) 
diameter,  have  upset  heads,  and  be  well  ragged  at  the  point. 

Masonry. — The  locks  are  each  to  be  13  feet  lift,  and  tho  side  walls  carried  up  to  2 
feet  over  the  surface  water  level  of  the  upper  reach  with  which  they 
are  connected,  or  to  a  height  of  34  feet.  The  chamber  walls  are  to  be  11  feet  wide  at 
the  bottom,  with  counterforts  in  rear,  6  feet  long  in  line  of  wall  and  3  feet  projection,, 
placed  not  more  than  twelve  feet  apart ;  the  recesses  are  to  be  2  feet  8  inches  deep  at 
top,  and  the  walls  11  feet  wide  at  bottom. 

The  face  of  the  chamber  and  wings  are  throughout,  to  have  a  batter  of  one  in  tw&nty- 
ybur  ;  but  the  recess  walls  are  to  be  carried  up  plumb  on  both  front  and  rear,  except  for  a 
distance  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  plumb  to  within  5  feet 
of  the  top  ;  thence  batter  to  the  rear  line  of  the  coping,  and  the  counterforts  will 
terminate  within  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  locks  must  be  built  of  approved,  sound  and  durable  stones  ; 
those  which  form  the  face  work  must  be  free  from  drys,  seams  or  other  defects,  and 
must  be  at  least  equal  in  every  respect  to  the  best  class  of  stones  used  in  the  existing  two 
lower  locks. 

The  face  stones  must  be  of  an  uniform  texture  and  color,  and  laid  in  regular  courses ; 
the  ashlar  work  may  vary  from  12  to  30  inches  in  height — the  thickest  courses  invariably 
to  be  placed  at  the  bottom,  and  diminish  u|p wards  in  regular  succession  to  the  course 
under  the  coping  ;  but  when  a  course  of  cut  stone  exceeds  18  inches  in  height,  the  face 
of  the  chamber  may  be  made  up  of  two  courses  of  stones  of  equal  height. 

From  the  lower  end  of  a  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head  to 
12  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laid  so 
that  the  beds  and  end  joints  shall  not  exceed  y^  of  an  inch. 

The  chamber  walls,  between  the  points  above  mentioned,  are  to  be  faced  with  a 
good  description  of  coursed,  boucharded  work  (copini;  excepted)  laid  so  that  the  beds  and 
end  joints  shall  not  exceed  §  of  an  inch. 

Cut  Stone — to  be  neatly  dressed  and  boucharded  ;  made  square,  bevelled,  or  other- 
wise suited  to  the  positions  they  are  to  occupy  in  the  work.     Their  arrises 
must  be  kept  good,  their  upper  and  lower  beds  made  parallel,  and  their  end  joints  in  all 
cases  kept  full  for  at  least  two-thirds  the  depth  of  their  beds. 

The  back  part  of  the  stones  must  be  hammered  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall,  and  not  less  than  2  and  3  feet  depth  of  bed  in  the  alternate  courses. 
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Tn  eaclv  course  must  be  headers  of  at  least  two  feet  length  of  face,  and  4|  feet  defyth  cf 
bed,  placed  not  more  than  eleven  (1 1>  feet  apart  from  centre  to  centre.  The  headers  ib 
each  course  are  to  be  arranged  as  nearly  as  possible  midway  between  those  in  the  oonraB 
immediately  below. 

Ko  two  vertical  joints  in  adjoining  courses  are  to  be  nearer  each  other  than  II 
inches,  and  cai-e  niu^t  be  t*iken  that  the  bond,  in  rear  of  the  face  stone^  is  also  propeilj 
formed  throughout. 

When  the  face  stones '  are  over  24  inches  in  height,  the  depth  of  bed  of  the 
stretchers  in  the  alternate  coui^es  must  be  at  least  l^  times  their  height,  and  theheaden 
'2^  times  their  height ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  |  the 
length  of  its  face. 

Hollow  Quoins — to  be  alternately  headers  and  stretchers,  the  former  at  least  4J 

feet  face  and  5^  feet  liepth  of  bed  ;  the  latter  5|  feet  faoe  aimI 
4^  feet  bed.  The  hea<1er8  are  to  be  che  ked  so  as  to  bond  at  least  one  foot  over  the  faes 
stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually  increasing 
downward  at  a  rate  Curveiipoiiding  .to  batter  of  the  wall  ;  the  hollow  to  be  dressed  oak 
true  and  pmroth  to  a  radius  of  8  inches,  from  which  the  heel  is  to  run  off  obliquely  to  the 
line  of  the  wall.  Patterns  for  the  hollow  quoins  will  be  furnished  by  the  engineer,  after 
the  conti'actor  has  given  the  height  of  the  courses  he  intends  to  use. 

Recess   Quoins — to  be  also  4^  by  5^   feet,  and  b^  by   4}  feet,  laid  altematply 

out-lK)nd  and  in-Kond,  bevf>lled  as   shown  on  plan  ;  the  headers 
to  be  checked  so  as  to  make  return-bond  with  the  ashlar  of  the  recess. 

Chain  Wells  and  Man  holes. — There  are  to  be  eight  chain  wells  in  the  positions 

indicated  on  the  plan  ;  each  well  will  be  2  feet 
square  inside,  and  the  man-holes  from  them  to  front  ot  the  lock  walls,  are  to  l)e  made  at 
the  ans^les  and  widths  to  permit  the  play  of  the  chains,  and  of  such  height  as  the 
engineer  may  direct. 

The  sills  and  lintels  to  be  of  stone  sufficiently  large  to  reach  across  the  opening  and 
one  foot  on  each  side  ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to 
pi*event  the  chain  when  slack  lodgins^  in  the  man-holes  ;  sheaves  for  the  drag  ehain  are  to 
be  inserted  and  secured  near  the  u(>i>er  inner  angles  of  the  man-holes.  The  face  stones  of 
•the  welLs  and  man-holes  to  be  of  like  dimensions,  and  cut  ip  like  manner  as  the  face  walls 
of  the  recess,  and  are  to  be  properly  bonded  over  and  with  each  other  at  the  angles. 

Checks. — For  i*eception  of  stop  timbers,  two  checks  are  to  be  formod  in  the  faces 
of  the   lower   wing  walls  of  both  locks,  and  at  the  upper  wings  of  the 
•entrance  lock  ;  they  are  to  be  arranged  as  shown  on  plan,  be  2  feet  apcurt,  12  inches 
wide  and  6  inches  deep  at  tiie  top,  and  made  plumb  in  the  rear. 

Guard  Gates. —  At  the  head  of  the  seconl  lock  the  wings  are  to  be  continued  a^m 

^50  feet   upw.irils   on  a  f  Mindation  of  timber,  concrete  and  pLuik 
placed  at  the  height  of  9  fc^et  over  the  level  of  the  lock  mitre  sills. 

In  the  face  of  each  of  these  walls  a  recess  is  to  be  formed  for  the  reception  of  a 
guard  gite,  arrang'd  to  stand  vertica.ly  when  required,  and  to  occupy  a  horisontal 
position  when  not  in  use. 

A  range  of  sheet  ]>iles  is  to  extetid  ncross  the  entrance,  and  from  rear  to  rear  of  the 
^walls  at  the  upper  side  of  tie  recess  for  the  gateS;  and  another  at  the  Vreaat  wall  of  like 
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"dimensions  ;  both  courses  are  to  be  placed  and  secured  as  described  for  those  at  other 
^rts  of  tlie  foundation. 

The  top  of  the  breast  wall  of  this  (the  second)  lock,  is  to  be  formed  of  oak  timber 
i2  inches  square,  and  not  less  than  50  feet  in  length,  well  jointed,  laid  close  and  fastened 
to  the  masonry  underneath  with  foxed-wedged  bolts  one  inch  and  a  half  diameter,  three 
•through  each  timber,  and  all  of  them  made  of  such  lengths  as  maj  be  directed. 

The  timber  at  the  upper  edge  of  this  platform  must,  however,  be  of  white  oak,  not  less 
than  20  inches  square,  of  sufficient  length  to  extend  3  feet  into  the  wall  on  each  side  ;  the 
upper  edge  to  be  hollowed  out  to  receive  the  lower  side  of  the  stop  gate  ;  it  must  be 
secured  to  the  foundation  timbers  on  which  the  breast  wall  is  placed  bj  means  of  shackle- 
bolts,  2  inches  diameter,  part  of  which  must  be  arnui<Ted  so  as  to  form  anchors  for  the 
•^•ollars  attached  to  the  gate. 

GouReED  WoKK — for  the  face  of  the  chamber  walls  may  be  9   inches  high  and 

upwards  ;  but  a  course  once  commenced  must  be  continued  the 
same  height  throughout,  and  in  no  case  will  more  than  two  courses  be  allowec  to  make 
«p  the  height  of  one  course  of  cut  stone.  They  must  be  at  least  20  and  30  inches  depth 
*of  bed  in  the  alternate  courses,  and  have  not  less  than  3  feet  length  of  face  in  line  of 
•wall.  In  every  course  there  are  to  be  headers  of  at  least  20  inches  length  of  fiiee  and  4 
feet  depth  of  bed,  placeil  not  more  than  12  feet  from  centre  to  centre. 

*       In  all  cases  the  rear  part  of  both  headers  and  stretcheis  must  l)o  at  least  two  thirds 
the  length  of  their  laco 

The  face  of  the  stones  must  be  dresseii  to  the  batter  of  the  wall,  l>oucharded,  and  the 
-arrises  kept   good.     The  upper  and  lower  beds  must  be  made   parallel  for  their  entire 

depth,  and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole 
vio  be  dressed  so  that  the  horizontal  and  vertical  joints  of  the  stone,  w^hen  in  place,  shall 

not  exceed  f  of  an  inch. 

Backing — to  consist  generally  of  large  well-shaped  stones,  not  less  than  6  inches 

in  thickness  and  4  feet  area  of  bed,  laid  level  in  full  mortar  beds,  and 

properly   bonded  throughout  the  wall ;  where   the  depth  of  the  face  stone  equals  or 

'exceeds  12  inches,  two  thicknesses  of  backing  may  be  used,  provided  their  joint  depth 

-does  not  exceed  that  of  the  facework. 

The  lower  beds,  if  necessary,  roust  be  pipked  off  so  as  to  insure  an  uniform  and  equal 
^bearing  on  the  course  below  ;  no  pinning  will  be  permitted. 

The  edge«i  of  all  thin  wedged-shaped  stones  roust  be  broken  off  so  as  to  be  at  least  6 
Inches  thick  ;  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stone,  it 
■finst  be  still  further  reduced.  After  this  has  been  done,  the  stone  laid  and  the  vertical 
joibts  properly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  the  next 
course. 

The  backing  stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  stone 
a^inst  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall. 

Coping  Stombs — of  the  chamber  recesses  and  wing  walls  are  to  be  4  feet  wide  on  top^ 

increasing  in  width  downwards  to  the  frost  batter  in  the  rear,  and 
to  the  face  batter  of  the  walls,  except  in  the  recesses,  where  the  face  will  be  )>lumb.  They 
are  to  be  at  least  15  inches  in  height  of  course,  and  not  less  than  4  feet  long  in  line 
«f  wall. 
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Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces  will  extend  over  the 
battressefl  for  the  chain  wells,  for  the  arrangements  of  which,  as  well  as  for  the  quoins,  a 
detailed  plan  will  be  furnished. 

The  hollow  quoin  coping  must,  however,  be  at  least  6J  feet  squai*e  on  top,  and  two- 
feet  depth  of  bed. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full ;  the  upper  bed  and  fac& 
neatly  ^dressed,  and- the  inner  top  ariis  rounded  off  to  a  radius  of  3  inches.  The  whole  to 
be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 

A  dowel,  4  inches  long,  of  1^-inch  iron,  to  be  inserted  in  everj  joint  15  inches  haxk 
from  the  face  and  6  inches  from  the  top. 

The  ascent  from  the  coping  of  the  lower  lock  to  that  on  the  east  side  of  the  basin  is 
to  be  made  by  means  of  8tei>s,  not  exceeding  9  inches  rise,  cut  out  of  the  solid  for  the  lull 
width  of  the  coping ;  treads  to  be  of  an  uniform  width  of  at  least  12  inches. 

Steps  of  similar  dimensions  and  of  a  like  length  (4  feet)  are  to  be  cut  out  ot  the 
solid,  to  form  the  ascent  from  the  coping  of  the  basin  to  that  of  the  second  lock,  arrang^dy 
laid,  placed  and  secured  in  like  manner  as  those  at  the  lower  end,  on  the  east  side  of  the 
present  lock  (No.  2L) 

In  rear  of  these  steps  in  both  cases,  and  for  such  a  distance  as  may  be  necessary  to 
support  the  roaiway  to  be  formed  between  the  locks,  a  wall  is  to  be  carried  up  of  a  like 
class  of  dressed  stone  and  masonry  as  that  in  the  upper  part  of  the  basin,  and  covered 
with  coping  3  feet  in  width,  laid  at  an  angle  to  suit  the  grade  of  the  road. 

Breast  Wall — to  be  of  coursed  masonry,  9  feet  wide  at  bottom,  carried  up  plumb 

in  the  rear  and  battered  to  a  width  of  6  feet  at  top,  and  covered 
with  large  flat-bedded,  scabbled  and  well-jointed  coping  stones.  The  top  of  the  breast 
wall  coping  at  the  outlet  lock  is  to  be  6  inches  lower  than  the  bottom  of  the  baain,  and 
that  above  the  second  lock  is  to  be  of  a  height  to  receive  the  platform  to  be  placed  iinme> 
diately  below  the  guard  gata. 

The  Basin — is  to  be  excavated  to  such  a  length  and  width,  as  may   be   necessary  to 

admit  of  building  the  dock  walls,  and  leave  the  full  inside  dimensiont 
previously  stated  (540  by  260  feet). 

The  side  or  dock  walls  are  to  be  of  masonry,  laid  in  hydraulic  cement  mortar,  on  a 
foundation  of  timber  and  plank,  placed  so  as  to  be  one  foot  below  the  bottom  of  the  baain. 

The  timbers  forming  the  fbnndation  are  to  be  of  pine  1 2  inches  square,  in  lengtlia  of 
from  30  to  50  feet,  counterhewn,  laid  longitudinally  in  five  continuous  ranges— <me 
corresponding  with  the  front  line,  and  another  with  the  rear  line  of  the  respective  walls — 
the  other  three  intermediate  ranges  being  placed  so  as  to  leave  the  intervening  space* 
nearly  equal ;  a  timber  is  also  t^  be  placed  at  the  rear  line  of  each  counterfort.  Tb^y 
most  all  be  laid  so  that  bo  two  joints  on  adjoining  ranees  shall  be  nearer  than  6  feet  of 
each  other ;  and  in  all  cases  the  timber  must  rest  uniformly  on  the  bottom  throughoat 
their  entire  length. 

All  the  spaces  between  thom  must  be  filled  with  the  best  description  of  puddle^  wdl 
cnt|  rammed  and  pounded,  or  with  concise te,  as  may  be  directed. 
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The  top  of  the  timbers  when  laid,  if  required,  must  be  dnbbed  to  an  uniform  sut*face 
to  receive  the  covering,  which  is  to  consist  of  3-inch  pine  plank  laid  obliquely  to  close 
joints,  and  secured  with  7-iach  pressed  spikes,  two  at  each  end,  and  one  at  everj  crossing 
of  a  timber. 

A  range  of  sheet  piles  is  to  be  placed  along  the  toe  of  the  dock  walls  for  the  whole 
distance,  or  to  such  other  extent  as  may  be  requii'ed  ;  where  used  they  are  to  be  of  like 
dimensions,  secured,  and  the  trenches  made  for  them  filled,  in  the  manner  described  for 
those  in  the  locks. 

For  the  side  walls  of  the  approached,  etc.,  above  the  second  lock,  foundations,  similar 
to  those  abovb  referred  to,  are  to  be  prepared  and  laid  at  a  like  depth  below  the  water 
surface  as  that  above  stated. 

Dock  Walls. — Alongside  the  basin  between  the  locks,  and  for  the  approach  above 

the  second  lock,  walls  are  to  be  built  to  correspond  with  the  lines 
represented  on  the  plan.  Tht^y  ai'e  to  be  9  feet  wide  at  bottom,  with  counterforts  in  rear 
6  teet  long  in  line  of  wall  and  3  feet  projection,  ist  intervals  of  12  feet  The  face  of  the 
•wall  to  have  a  batter  of  one  in  twenty-four,  and  the  back  carried  up  plumb  to  within  5 
feet  of  the  top,  where  the  counterforts  will  terminate,  and  the  whole  batter  uniformly  to 
the  rear  line  of  the  coping. 

For  18  feet  over  the  foundation,  the  face  of  the  walls,  as  well  as  those  at  the  upper 
approach  to  the  second  lock,  are  to  be  af  coursed  woik,  the  stones  of  which  are  are  to  be 
flcabbled  and  dressed  so  that  they  can  be  laid  throughout  in  such  a  manner  as  not  to 
exceed  five  eighths  (^)  of  an  inch  mortar  joints.  They  are  not  to  be  less  than  9  inches 
in  height,  but  it  is  nut  necessary  that  a  course  should  be  continuous  of  the  s&me  height  for 
a  distance  of  more  than  20  feet,  provided  the  stones  are  checked  where  the  course  is 
broken,  so  as  to  admit  of  securing  in  all  cases  a  bond  of  at  least  12  inches. 

The  face  of  the  stones  must  invariably  be  picked  or  scabbled  to  lines  corresponding 
to  the  [xxsition  they  are  to  occupy  in  the  work,  and  in  depth  of  bed  and  otherwise  they 
mast  be  of  like  dimensions  (20  and  30  inches  depth  of  bed  in  alternate  courses,  and  have 
as  many  similar  sized  headers  4  feet  depth  of  bed  in  every  course)  as  described  for  the 
chamber  work  of  the  locks. 

For  the  upper  4  feet  in  height,  the  face  of  the  dock  walls  and  side  walls  above  the 
second  lock,  are  to  lie  of  cut  stone  of  like  dimensions,  dressed  throughout  in  every  respect, 
and  laid  to  -^  of  an  inch  mortar  joiats,  and  bonded  as  desciibed  for  the  facework  at 
both  ends  of  the  locks,  i.e.,  the  stones  must  be  at  leiist  two  and  t/iree  feet  depth  of  bed  in 
the  alternate  courses,  with  headers  in  each  course  4  feet  depth  of  bed,  placed  not  more 
than  9  feet  apart 

The  whole  of  them  must  be  dressed  to  the  batter  of  the  walls,  the  arrises  kept  good, 
upper  and  lower  beds  made  parallel,  and  the  end  joints  kept  full  for  at  least  two-thirds 
the  depth  of  their  beds.  The  backs  of  the  stones  must  be  hammered  or  picked  oflT  to 
such  lines  that  the  backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding 
one  inch  in  width. 

Baokino — to  be  of  a  like  class  of  stone,  and  laid  as  described  for  the  rear  part  of  the 
lock  walls. 

Coping  Stones — to  be  4  feet  wide  on  top,  increasing  in  width  down  wards,  .correspond- 
ing to  the  froet  batter  in  the  rear  and  to  the  face  batter  of  the  walls. 
TThey  must  be  at  least  1&  inches  in  height  of  course^  4  feet  long  in  line  of  wall — be  dressed 
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m  every  respect,  and  laid  to  such  joints,  and  be  secured  with  dowels  in  like  manner  m 
described  for  the  coping  on  the  chamber  walls  of  the  locks. 

Abutuents — and  a  centre  bearing  are  to  be  constructed  for  a  swing  bridge  above  tht 
seo'id  lock,  at  the  places  indicated  on  the  plan.  They  are  to  be  carried 
vp  to  within  about  2  feet  of  the  water  surface  with  stone  of  like  dimensions,  prepared, 
dressed  and  laid  as  described  for  those  of  the  chamber  walls  of  the  locks.  For  all  angles 
larfi;e-sized  quoins  are  to  be  prepared  and  properly  laid  so  as  to  bond  over  and  with  &u^ 
other,  as  well  as  with  the  adjoining  stones. 

From  the  height  above  stated,  the  face  work  of  the  walls  oon«ected  with  the  hndgt 
work  is  to  be  of  cut  stone  of  like  dimensions,  dressed  and  laid  as  described  for  tbe  upper 
part  of  the  basin  and  retaining  walls,  and  carried  to  the  height  shewn  on  plans,  recessed, 
curved  and  otherwise  adapted  for  the  toe  and  the  turntable  on  which  the  bridge  is  to 
move. 

The  coining  stones  to  be  at  least  fifteen  inches  in  depth  and  of  large  dimensions; 
those  under  the  turntable  to  form  a  circle  to  suppoi*t  the  track- way  for  tlie  rollers. 

The  pivot-stone  to  be  not  less  than  6  feet  square  and  2  feet  depth  of  bed. 

All  the  masonry  in  the  pillars  and  side  walls  forming  the  west  approach  to  tlie 
present  bridge  is  to  be  taken  down  and  rebuilt  at  the  western  entrance  to  the  new 
Structure,  and  similar  pillars,  walls,  etc.,  are  to  l>e  constructed  on  the  east  side,  fur  whick 
materials  must  bo  provided  and  the  necessary  work  done  by  the  contractor. 

Waste  Weir. — The  retaining  wall  on  the  east  side  is,  for  a  distance  of  about  40 

feet,  to  be  formed  into  a  weir  for  discharging  the  water  from  bann 
ISo,  2,  when  such  a  course  is  necessary. 

This  weir  is  to  have  an  over -fall  of  about  40  feet,  including  the  space  occupied  by 
•  the  centre  pier  to  be  built  for  the  support  of  a  bridge,  and  the  platform  for  working  tht 
sluice-gates. 

At  this  place  the  retaining  wall  is  to  be  made  12  feet  in  thickness,  without  oounter- 
fbrts.  On  the  upper  side  it  is  to  have  the  usual  batter  of  one  in  twenty  four,  up  to  the 
bottom  of  the  sluice-ways,  where  an  offset  of  1 6  inches  is  to  be  made.  On  tbe  lower  side 
the  wall  is  to  be  plumb,  and  have  an  ofijset  of  9  inches  to  receive  the  floor  of  the  raceway. 

The  floor  timberi  are  to  be  built  into  the  retaining  wall,  and  cai*e  taken  thai  a  water- 
tight  connection  with  it  is  formed. 

Immediately  below  the  breast  wall  the  top  of  the  floor  is  to  be  6  inches  nnder  fh^ 
gills  of  th^  sluices,  thence  the  race  will  have  a  declivity  outwards  to  the  river  of  one  iiu^ 
in  a  hundred  feet. 

It  is  to  be  cleared  out  and  excavated  to  a  width  of  33  feet,  and  the  bottom  trimjuei 
•0  as  to  give  an  uniform  bearing  to  the  foundation  timbers. 

These  timbers  are  to  be  12  inches  square,  laid  12  inches  apart,  and  the  spaoea 
between  them  fUied  with  a  fi;ood  description  of  puddle,  well  beaten  down. 

The  floor  to  be  of  3-inch  pine  plank,  fastened  with  white  oak  treenails  9  inches  Iod^ 
.  1^  inch  diameter,  and  a  second  coarse  of  plank  2  inches  in  thickness  is  to  be  laid 
fastened  with  spikes  between  the  side  walla 
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Adjoining  the  retaining  wall  the  foundation  will  bo  58  feet  wide,  or  of  snfficieni 
iridth  to  admit  of  ibe  wing  walls  being  laid  to  the  angles  necessary  to  connect  with  the 
mde  walls  of  the  racewaj. 

There  are  to  be  three  oi*  more  ranges  of  sheet  piles  across  the  foundation,  sunk  5  feet 
below  the  bottom  of  the  timbers,  ai ranged,  placed  and  secured  in  like  manner  as  described 
for  those  in  the  lock  foundations. 

The  masonry  of  the  wings  to  be  of  rock  work  ;  face  stones  to  be  18  inches  and  2  feet 
depth  ef  bed  in  the  alternate  courses ;  with  headers  3^  feet  depth  of  bed,  and  not  more 
than  10  feet  apart  in  every  course,  dressed  and  laid  so  that  the  end  joints  shall  not  exceed 
^  of  an  inch. 

Bbeast  "^all — to  be  of  stones  2  and  3  feet  depth  of  bed  in  the  alternate  course*, 

with  headera  in  each  course  4^  feet  deep,  placed  not  more  than  9  feet 
spart ;  all  of  them  to  be  dressed  so  that  the  horizontal  and  vertical  joints  shall  not  exceed 
^  of  an  inch.  The  upper  side  to  be  plumb,  dressed  fair  and  smooth  to  receive  the  irame- 
irork  of  the  sluices,  and  the  lower  side  to  be  ruck-faced  work,  laid  to  a  batter  of  about  4 
inches  to  the  foot  rise. 
» 

There  are  to  six  sluice-ways  through  this  wall,  each  4  feet  wide  and  4  feet  high,  the 
aides  of  which  are  to  be  dressed  smooth  ;  sills  and  lintels  to  be  6  feet  long  each,  and  the 
thickness  of  the  piers  to  be  made  up  of  one  stone  the  full  width  (2  feet). 

Breast  Wall  Coping — to  be  dressed  6  feet  wide  on  top.  increasing  in  width  down- 
wards ;  the  stones  are  to  be  well  dowelled  together. 

Wing  coping  to  be  3^  feet  wide,  to  have  the  beds  and  joints  kept  full  throughout, 
and  top  neatly  boucharded. 

Baokino — to  be  of  a  like  class  of  work  as  that  described  for  the  rear  part  of  the  lock 
walls. 

Side  Walls — for  the  raceway  to  be  6  feet  high,  4  feet  wide  at  bottotn,  carried  up 
•    plumb  on  the  back  and  have  a  batter  on  the  face  of  2  imhes  to  the 
foot  rise.     They  are  to  be  of  the  betst  description  of  rubble  masonry  ;  the  stones  of  the 
face  to  bo  properly  scabbled  to  the  position  they  are  to  occupy  in  the  work. 

Two  or  more  counterforts,  each  2  feet  x  3  feet,  to  be  carried  up  in  the  rear  of  each 
-wall  at  such  places  as  may  be  required.  Co])ing  to  be  at  least  9  inches  thick,  and  of 
sufficient  width  to  cover  the  wall,  and  must  be  scabbled  so  as  to  lay  to  close  joints. 

At  the  inside  foot  of  the  walls  of  the  raceway  and  wing  walls  of  the  weir,  angU 
timbers  are  to  be  scribed  to  the  faces  of  the  walls  and  fastened  to  the  foundation  timbers 
with  bolts,  in  the  manner  directed. 

All  the  masonry  to  be  laid  in  the  best  hydraulic  cement  mortar. 

Concrete — where  used,  must  consist  of  an  approved  quality  of  stone,  broken  t§ 
cubes  of  1^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement  and 
fliean,  sharp  sand,  in  such  proportions  as  may  be  required. 

MoRTAB. — The  whole  masonry  of  .-the  locks,  basin,  walls,  bridge  abutments  and 
weir  must  be  laid  in  mortar  made  of  the  best  hydraulic  ceittent,  mixed 
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with  clean,  large-grained,  sharp  sand,  generally  in  the  proportion  of  two  of  sand  to  one  of 
cement,  or  such  other  proportions  as  may  be  directed. 

The  cement  must  be  of  approved  quality,  frMh  from  the  manufactory,  and  until  used 
must  be  protected  from  the  influence  of  the  weather  in  suitable  buildiings  provided  by 
the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate 
use,  and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  in 
charge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortaT,  or  by  using  about  I  ^  of  clean,  sharp  sand  to  one  of  cement,  and  adding  as  muck 
water  as  may  be  required  to  mike  the  whole  run  freely  when  properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be 
washed.  " 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  backing  must  be  well  washed  if  clay  or  other  soil 
adheres  to  them,  and  iji  warm  weather  the  beds  and  joints  of  the  stones  most  be 
moistened  with  water  before  thev  are  laid.  i 

In  case  the  walls  or  any  portion  of  them  are  allowed  to  remain  in  an  unfiniiilied 
state  over  winter,  the  c9ntrHCtor  must  cover  them  in  such  a  manner  as  will  thoroughly 
protect  them  from  the  action  of  frost. 

Order  of  Building. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 

have  more  than  two  unfinished  courses  at  one  time,  and  so 
that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the 
work  before  they  are  brought  on  to  the  walls,  and  all  the  vertical  joints  of  one  course  ace 
to  be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
Must  l>e  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against 
disturbing  the  stones  after  they  are  laid. 

Puddle  Beds, — in  rear  of  the  lock,  basin  and  retaining  walls,  as  well  as  |it  those  of 

the  bridge  abutments,  weir  and  raceway,  to  be  3  feet  in  ^idth, 
carried  the  entire  .height ;  they  must  be  made  of  the  best  description  of  material  that  can 
be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and 
pounded,  and  everything  done  to  render  the  whole  impervious  to  water.  Puddle  beds, 
where  required  at  other  places^  are  to  be  made  in  ^  similar  way  and  of  such  dimensions  at 
may  be  directed. 

The  channel  between  the  outlet  lock  and  harbor  is  to  be  80  feet  in  width  iramediatelj 
below  the  lock,  increasing  outwards  to  100  feet  in  width  ;  the  north-west  side  to  be  on 
the  same  line  as  that  cf  the  basin  between  the  locks,  and  the  additional  width  formed  on 
the  side  next  the  river. 

The  sides  are  to  be  of  continuous  crib  work,  25  feet  wide,  carried  to  the  same  height 
as  the  adjoining  harbor  docking,  and  to  which  they  are  to  be  connected.  The  entirs 
bottom  is  to  be  sunk  one  foot  below  the  top  of  the  new  mitre  sills,  or  3  feet  below  thoBO 
of  the  pi'esent  lock. 
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The  pier  work,  from  tlie  foundation  up  to  low-water  line,  may  be  built  of  pine, 
hemlock,  spruce,  ash  or  elm  timber  12  inches  square,  sound  and  of  good  quality. 

The  outer  timbers,  or  those  of  the  face  and  ends,  must  be  framed  and  laid  so  that  the 
horizontal  joints  between  the  courses  shall  be  close  for  at  least  two-thirds  of  their  length, 
and  nowhere  exceed  one-half  (J)  inch  joint. 

At  the  angles  they  are  to  -be  connected  by  means  of  double-bevelled  doTetaili), 
arranged  so  that  every  end  timber  shall  be  dovetailed  into  two  sido  timbers,  and  the  sides 
be  similarly  placed  between  those  form  ins;  the  ends.  At  each  corner  in  every  course  a 
rag-bolt  12  inches  long  and  three-fourths  (f )  of  an  inch  diameter  is  to  be  driven  through 
the  dovetail. 

Cross  Ties — to  be  at  least  10  inches  thick,  placed  not  more  than  10  feet  apart,  and 

so  arranged  that  the  ties  resting  on  the  respective  rounds  of  timber 
ahall  be  mid-way  between  those  of  the  courses  immediately  below  and  above.  Theii*  ends 
are  to  be  dovetailed  3j^  inches  into  the  timbers  under  and  over  them,  and  a  rag-bolt  2 J 
feet  long,  seven-eighths  (J)  of  an  inch  diameter  is  to  be  driven  through  the  head  of  each 
tie  into  the  timbers  underneath.  ' 

Longitudinal  Ties — 10  inches  thick  are  to  be  framed  into  and  dovetailed  between 

the  alternate  courses  of  end  timbers,  and  be  secured  by  l)olts 
in  like  manner  as  described  for  the  transverse  ties,  into  which  they  are  to  be  notched 
and  fastened  at  the  crossings  by  means  of  white  oak  treenails  2  inches  diameter  and  16 
inches  long. 

The  ties  to  be  supported  on  blocks  where  required. 

The  bottom  of  the  cribs  must  be  adapted  to  the  place  they  are  to  occupy  when  sunk, 
and  the  cross  ties  in  the  first  full  course  are  not  to  be  more  than  two  feet  apart. 

'  Immediately  after  a  crib  has  been  moored  in  its  proper  position,  a  platform  must  be 
laid  over  it  of  sufficient  size  and  strength  to  carry  enough  stone  to  sink  it,  and  when  thus 
fiunk,  and  ascertained  to  be  at  the  right  place  and  line,  the  crib  is  to  be  filled  with  such 
<X)ar8e  material  from  the  excavation  as  the  officer  in  charge  may  direct. 

SuPEBSTRUCTURE — to  be  Carried  up  to  the  same  height  as  the  adjoining  dock  walls  ; 

sides  to  be  of  pine  timber  1 2  inches  square,  in  lengths  of  30  to  50 
feet,  laid  close.     Cross  and  longitudinal  ties  to  be  also  of  pine   10  inches  thick,  framed, 
-dovetailed  into  the  sides  and  ends,  notched  at  the  crossings,  and  be  secured  with  treenails 
£LD.d  rag-bolts  of  like  dimensions  as  described  for  the  crib  work  underneath. 

The  top^  front  and  rear  timbers  to  be  checked  3  inches  to  receive  the  ends  of  the 
covering. 

Stringers— of  flatted  pine  timber,  to  form  bearings  for  the  top  covering,  are  to  be 

placed  not  more  than  4  feet  apart,  checked  so  that  the  upper  sides  shall 

be  of  a  like  height  as  the  check  in  the  side  timbers ;  they  are  to  be  fastened  with  rag- 

l>olt8  three- fourths  (f)  of  an  inch  diameter  and   12  inches  long,  one  at  each  end  and 

crossing  of  a  tie. 

The  interior  of  the  superstructure  must  be  filled,  as  the  work  progresses,  with  coarse 
material  selected  from  the  excavation,  and  care  taken  that  it  be  well  packed  around  and 
l)etween  the  ties,  as  well  as  to  have  the  top  properly  levelled. 
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Top  Covering — to  be  of  3-incli  ])ine  plank,  laid  crosswise,  1  inch  apart,  and  fastened 

at  the  ends  and  every  crossing  of  a  stringer  with  7-inch   pressed 
spikes. 

Mooring  Posts — are  to  be  placed  30  feet  apart,  on  both  sides  of  tlie  entrance,  of 

white  oak  timber  10  feet  long  16  inches  in  diameter,  properlj 
dressed,  covered  on  top  with  a  cast  iron  cap-piece,  and  ari*anged  in  cases  or  boxes  of 
hardwood  or  iamarac  plank,  bound  with  iron  and  secui-ed  to  the  timbei-s  of  the  dockiDg, 
or  otherwise,  as  may  be  directed. 

« 

Tlie  sides  of  the  superstructure,  from  the  top  to  low- water  line,  must  be  hewn  down 
neatly  to  lines  corresponding  to  the  position  of  the  work,  and  everything  done  that  ii 
necessary  to  leave  the  whole  in  a  finished  and  satisfactory  condition. 

The  comers,  for  25  feet  ea^h  way,  must  be  sheeted  with  4-inch  tamarac  plank, 
extending  from  the  top  downwards  to  4  feet  under  low-water  line.  Plank  to  he  fastened 
with  9-inch  pressed  spikes,  and  further  secured  with  straps  3  inches  wide,  by  half  an  inch 
thick,  of  Wi-ought  iron,  placed  not  more  than  3  feet  apart  vertically.  The  strajis  are  to  be 
punched  at  every  12  inches,  and  th«  holes  countersunk  to  receive  the  heads  of  the  fasten- 
ing bolts,  which  are  to  be  three-fourths  of  an  inch  diameter  and  16  inches  long. 

Wharves. — At  both  ends,  and  along  the  river  side  of  the  banin,  a  continuous  wharf 
25  feet  in  width,  is  to  be  iorm'td  at  the  same  height  as  the  coping  of  the- 
walls  where  they  connect,  and  have  a  descent  outwards  of  6  inches  or  more,  as  may  be 
directed  ;  the  horizontal  sleepers  of  which  may  be  of  flatted  cedar,  1 0  inches  thick,  placed 
not  more  than  3|  feet  apart. 

The  sleepers  to  be  anchored  by  means  of  tie  rods,  or  otherwise,  to  cross  sills  12  ieet 
apart,  placed  at  least  4  feet  below  the  surface  of  the  bank. 

The  spaces  between  the  sleepers  are  to  be  filled  with  broken  stone,  well  beat'^n  down, 
and  the  covering  is  to  consist  of  an  approved  quality  of  3-inch  pine  plank,  laid  so  as  to 
break  joint  every  three  plank,  and  lengthwise,  either  laid  close  or  J  of  an  inch  afiart, 
as  may  be  directed  ;  fastened  with  7-inch  pressed  spikes,  two  at  each  end  of  a  plank  and 
one  on  al  ^ernate  sides  at  each  crossing  of  a  sleeper. 

Anchor  bolts,  passing  down  into  the  fourth  course  of  masonry  from  the  top,  are  to  be 
placed  40  feet  apart  at  the  ends  and  sides  of  the  basin. 

Their  upper  ends  are  to  be  a  little  below  the  top  of  the  coping,  which  is  to  be 
hollowed  out  to  receive  mooring  hooks,  that  are  to  he  fastened  and  arranged  to  tJie  ends 
of  the  bolts  in  a  similar  manner  as  those  on  the  north-west  side  of  the  present  lower  basim. 

From  the  water-wheel,  which  works  *he  swing  bridsje  above  the  lock,  a  cAst  iron  pipe,. 
18  inches  in  diameter,  is  to  be  laid  and  continued  downwards,  so  as  to  dischai^  tk» 
water  used  for  that  purpose  4  feet  below  the  surface  of  the  present  basin  (No.  1). 

This  pipe  must  be  laid  as  early  as  possible  after  the  works  are  commenced. 

After  the  spaces  between  the  respective  ranges  of  locks  and  basins  have  been  carried 
to  the  proper  height,  the  surface  must  be  graded  transversely,  so  as  to  form  a  double- 
roadway  with  an  inclination  towards  the  centime.  Between  the  head  of  the  fii-st  lock  and 
the  basin,  also  from  the  basin  to  the  foot  of  the  second  lock,  the  longitudinal  grades  are 
to  be  about  4  to  1. 


441 

The  whole  of  this  space  is  bo  be  macadamized,  except  the  centre,  which  is  lo  be^ 
oocttpied  by  the  water-table. 

Macadamizing   to  be  throaj2;hoat  12  inches  in  depth,  and  may  consist  of  granite 
boulders  or  good  limestone^  broken  to  such  dimensions  that  none  of  the  hi^one  used  for 
the  lower  6  inches  in  depth  shall  exceed  3^  inch  measured  in  any  one  direction ;  and  for 
the  upper  6  inches  they  are  to  be  broken  so  that  the  largest  stone  in  longest  dimenaioi^. 
can  be  passed  through  a  ring  of  2  inches  diameter. 

After  the  second  course  or  layer  of  stone  has  been  put  on,  the  top  must  be  blinded 
with  coarse  sand  or  fine  gravel  for  an  average  depth  of  3  inches,  and  the  whole  must 
then  be  compressed  by  means  of  a  heavy  roller  drawn  at  least  ten  times  over  every  part 
of  the  surface  that  has  been  macadamized. 

The  water-tables  to  be  formed  of  a  durable  class  of  sound,  well-shaped  stones,  fix>m  8  to 
10  inches  in  depth,  pitched,  laid  close  together,  and  properly  bedded  in  well-pounded  sand. 

The  upper  surface  of  them  to  be  concave  6  inches  or  more  transversely,  laid  straights 
oa  the  sides,  and  have  a  width  of  from  3  to  5  feet,  as  directed. 

• 

From  the  side  of  the  first  lock  and  basin  outwards,  the  bank  is  to  be  graded  to  sucb' 
a  width  and  inclination  as  may  be  directed  ;  and  that  part  of  it  beyond  the  wharf,  and  at 
the  upper  end  of  the  basin,  also  to  the  eastward  of  the  second  lock,  as  well  as  the  new 
part  of  Mill  Street,  must  be  mac-idamized  to  a  depth  of  12  inches,  with  stone  of  a  like 
claps,  broken  and  laid  in  a  manner  similar  to  that  above  described  for  the  road  between- 
the  two  ranges  of  locks. 

Where  the  new  bank  or  roadway  is  higher  than  the  adjoining  harbor  property,  the 
outer  edge  of  it  is  u)  be  made  with  a  slope  of  3  horizontal  to  1  vertical,  the  face  of  which 
must  be  formed  of  pitched  stone  not  less  than  18  inches  in  depth,  well  laid  and  pounded. 
down  to  an  uniform  suiface,  and  afterwards  blinded  with  coarse  sand. 

At  the  foot  of  the  slope  a  water-table  is  to  be  formed,  if  so  directed. 

The  gates  of  the  old  locks,  and  the  sluices  of  the  waste  weir  aro  to  be  carefully 
removed  by  the  contractor,  and  transported  to  such  a  place  in  the  vicinity  as  may  be 
directed,  where  they  are  to  remain  ihe  property  of  the  Department  of  Public  Works. 

At  the  place  where  the  lower  entrance  is  to  be  formed,  about  150  feet  of  the  existing- 
pier  work  must  he  entirely  removed,  to  admit  of  the  new  side  piera  being  constructed,  and 
forming  a  channel  of  the  width  and  depth  previously  stated. 

In  doing  this  care  must  be  taken  not  to  injure  the  adjoining  parts  of  the  structure,, 
and  to  make  such  arrangements  that  the  new  work  can  be  connected  with  the  old  pier  in 
a  strong,  substantial  and  satisfactory  manner. 

When  proceeding  with  the  works,  the  contractor  must  conduct  his  operations  in 
such  a  manner  as  not  to  interrupt,  impede,  or  in  any  way  interfere  with  the  navigation 
of  the  canal,  or  the  towing  of  vessels  between  the  harbor  of-  Monti eal  and  the  basin  above 
tbe  second  lock. 

In  the  delivery  of  materials,  as  well  as  in  every  other  respect,  he  will  be  subject  to 
die  ci^nal  regulations  now  in  force,  or  such  others  as  may  be  adopted  or  sanctioned  b^ 
Hifl  Excellency  the  Governor-General  in  Council. 
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He  must;  also  constracfc  and  maintain  during  the  progress  of  the  works,  at  his  owil 
cost  and  expense,  a  temporary  bridge  in  such  a  position  as  to  accommodate,  and  sufficiently 
strong  to  admit  of  passing  the  heaviest  kind  of  public  traffic,  and  otherwise  meeting  the 
requirements  of  Mill  Street,  to  the  full  satisfaction  of  the  officer  in  charge. 

As  previously  stated,  the  place  where  the  works  are  situated  is  liable  to  be  inundated 
for  the  greater  part  of  the  winter,  consequently  the  whole  must  be  several  times  pumped 
out,  and  as  the  material  to  be  removed  from  the  site  of  the  outlet  lock  and  basin  has  been 
chiefly  formed  from  dredging,  damped  on  th^  natural  bed  of  the  river,  there  is  ev^ 
pi'obability  that  considerable  leakage  will  have  to  be  contended  with.  The  contractor 
must  therefore  provide  sufficient  pumping  power  to  unwaterthe  whole  expeditiously  when 
required,  and  to  keep  the  different  places  as  nearly  as  possible  dry  when  the  works  are  in 
progress.  He  mu^t  construct  coffer  dams  wherever  it  may  be  necessary  to  keep  out  the 
.river  or  other  Vater,  or  to  guard  against  leakage,  springs  or  surface  drainage. 

The  cost  of  all  such  dams,  together  with  the  expense  of  pumping,  baling,  removing 
ice  aild  snow,  and  every  contingency  directly  or  indirectly  connected  with  the  unwatering 
of  the  lock-pits,  basin  and  all  other  portions  of  the  works  during  their  progress,  and  up 
to  thd  full  completion  of  the  whole  aud  the  satisfactory  removal  of  all  coffer  dams  and 
•other  temporary  works,  must  be  embraced  in  the  bulk  sum  stated  in  the  tender  for 
unwatering  the  works. 

If  the  Department  of  Public  Works  considers  it  necessary  to  drive  piles  at  any  part 

•or  for  the    whole  of  the  foundatien  of  (he  outlet  lock,  piles  of  an  approved  class  and 

dimensions  must  be  provided  and  driven  by  the  contractor  in  a  satisfactory  manner,  sad 

have  their  tops  properly  levelled  to  form  an  uniform  bearing  ior  the  foundation  or  other 

timbers. 

The  lock  gates,  guard  gate  and  swing  bridge,  as  well  as  the  machimery  for  working 
them,  will  form  a  separate  contract;  but  all  the  masonry  required  is  to  be  done. by  die 
contractor  for  the  locks. 

Detailed  Plans. — The  plans  exhibited  are  only  imtended  to  show  the  contemplated 

arrangement  and  general  mode  of  constructien ;  but  detailed 
-working  drawings,  arranged,  modified  and  adapted  to  each  lock,  foundation,  etc.,  eta,  and 
for  all  such  other  parts  of  the  structures  as  may  be  required,  will  be  furnished  as  the 
works  proceed. 

Material,  Service  Ground,  etc. — ^The  contractor  must  provide,  at  his  own  cost 

'  and  expense,  all  the  service  ground  that  may  be 
required  for  placing  or  preparing  materials.  He  must  also  provide,  furnish  and  deliver, 
at  his  own  cost,  all  necessary  materials,  and  procure  all  plant,  tools,  implements,  derricks, 
machinery  and  labor,  and  everything  necessary  for  the  satisfactory  execution  and  com- 
pletion of  the  work  as  contemplated  in  this  speeiflcation. 

All  materials  must  be  of  the  best  class  of  tbeir  respective  kinds,  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship  and  every  contingency  connected  with  the  due  prosecution  of  the 
work  as  herein  described  and  the  instructions  of  the  engineer  in  charge. 

The  party  whose  tender  may  be  accepted  shall  be  subjected  to  all  the  clauses  and 
•conditions  in  regard  to  payments,  retained  ])ercentage  and  otherwise  of  the  contracts 
generally  entered  into  for  the  construction  and  execution  of  works  under  the  Dominion 
of  Canada,  and  to  such  other  special  conditions  as  the  nature  of  these  particular  works 
may,  in  the  opinion  of  the  Minister  of  Public  Works,  seem  to  demand. 
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The  works  are  to  be  commenoed  immediately  after  the  person  or  persons  whose 
"^^  Tender  "  has  been  accepted  shall  have  entered  into  contract  with  the  Department  of 
Public  Works,  and  must  be  proceeded  with  in  such  a  manner  that  the  pits  for  both  locks 
and  seats  for  the  basin  walls  shall  be  excavated  to  the  full  depth,  and  tbe  foundation  of 
all  of  them  laid,  on  or  before  the  15th  day  of  August,  1874  ;  and  at  least  6  feet  in  height 
of  the  respective  walls  built  and  fully  banked  up  on  or  befoie  the  20th  day  of  October, 
1874,  and  fldoded  with  water  or  otherwise  protected  from  the  action  of  the  frost  by  the 
1 0th  day  of  November  following ;  and  the  whole  of  the  work  embraced  in  the  contract 
completed  on  or  before  the  20th  Say  of  November,  1875. 


Dkpajitment  op  Poblic  Works, 

Ottawa,  10th  June,  1873, 


JOHN  PAGE, 
Chief  Engineer  of  Ptiblic  Works. 


APPENDIX  No.  36. 


LACHINE    CANAL. 


gPEClFIGATION  for  the  Gomtruction  of  Wellington  Basing  and  the 

Unlay  gement  and  Deepening  of  Basin  No.  2, 


The  present  basin,  known  as  No.  2,  is  to  be  enlarged  by  removing  the  trian^lar 
point  of  land  lying  north  of  the  road  between  Wellington  Street  Biidge  and  the  Waste 
Weir  at  Tate's  Dock.  THis  space,  together  with  a  channel  connected  with  it,  of  such 
dimensions  and  in  the  position  indicated  on  the  general  plan,  will  be  sunk  to  a  depth  of 
19  feet,  and  all  other  parts  of  the  basin  made  13  feet  in  depth.  The  new  buin  to 
be  oonstnicted,  named  Wellington  Basin,  is  to  be  19  feet  in  depth  and  1,250  feet  in 
length,  with  a  clear  space  of  225  feet  between  the  side  or  dock  walls,  and  made  so  as  to 
correspond  with  the  lines  represented  on  the  plan  and  marked  out  en  the  ground. 

Along  the  east  and  west  sides  and  south  end  of  th«^  new  basin,  the  banks  are  to  bo 
made  up  to  the  height  of  the  dock  walls,  or  3  feet  over  canal  suifaoe,  and  for  such  widths 
afi  may  be  required  for  roads,  warehouse  lots,  etc. 

llie  material  used  for  this  pni-pose  is  to  be  taken  from  the  excavation,  and  tho 
balance,  together  with  that  from  the  enlar$2;emeut  and  deepening  of  No.  2  Basin,  mast  bo 
hauled  and  spoiled  in  the  bed  of  the  river,  immediately  below  the  embankment,  forming 
the  west  approach  to  Yictoria  Bridge,  or  at  such  other  places  as  the  Department  of 
Public  Works  may  authorize,  without  increasing  the  length  of  haul. 

Wellikoton  Basin — is  te  be  excavated  of  sufficient  length  and  width  to  admit  of 

building   the  necessary  dock   walls>  and   leaving  it  the  fuU 
dimensions  above  stated  (1,250  ft.  by  225  ft). 

The  bottom  is  to  be  trimmed  to  a  fair  surface  at  the  level  of  1 0  feet  below  the  top 
of  the  lower  mitre  sill  of  Lock  No.  3,  and  an  allowance  of  one  horizontal  to  one  vertical 
will  be  made  for  slopes  on  both  the  sides  and  ends  of  the  basin. 
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The  dock  walls  are  to  1)6  of  masonry,  ]aid  in  hydraulic  cement  mortar,  on  a  foundatiom 
<(f  timber  and  plank  placed  so  that  their  upper  side  shall  be  on  the  same  level  as  tb« 
bottom  of  the  basin. 

The  seat  for  the  walls  must  be  excavated  first,  so  that  the  excavation  of  the  basiA 
«nd  making  up  of  the  banks  can  be  proceeded  with  simultaneously  with  the  building 
operations. 

The  timbers  forming  the  foundations  are  to  be  of  pine,  1 2  inches  squai'e,  in  lengths  of 
from  30  to  50  feet,  connterhewn,  laid  longitudinally  in  five  continuous  rangeB,  one 
•eoiTesponding  with  the  front  line,  and  another  with  the  back  line  of  the  respectivd' walls  ; 
the  other  three  intermediate  ranges  being  placed  so  as  to  leave  the  intervening  spaces 
nearly  equal ;  a  timber  is  also  to  be  placed  at  the  rear  line  of  each  counterfort.  They 
must  all  be  laid  so  that  no  two  joints  on  adjoining  ranges  shall  be  nearer  than  6  feet  of 
^each  other,  and  in  all  cases  the  timbect  must  rest  uniformly  on  the  bottom  throughout 
their  entire  length. 

All  the  spaces  between  them  must  be  filled  with  the  best  description  of  puddle,  well 
'€9tj  rammed  and  pounded,  or  with  concrete,  as  may  be  directed. 

The  top  ot  the  timbers  when  laid,  if  required,  must  be  dubbed  to  an  uniform  surface 
to  receive  the  covering,  which  is  to  consist  of  3-inch  pine  plank,  laid  obliquely  to  close 
Joints,  and  secured  with  7-inch  pressed  spikes,  two  at  each  end,  and  one  at  every  crossing 
•cf  a  timber. 

Dock  Walls — are  to  be  built  along  the  end  and  on  both  sides  of  the  basin,  and  at 

the  ends  adjoining  the  entrance  to  it,  325  feet  on  the  east  side,  and  of 
«  length  to  connect  with  Wellington  Street  Bridge  abutments  on  the  west  side.  They 
are  to  be  9  feet  wide  at  bottom,  with  counterforts  in  rear,  6  feet  long  in  line  of  w  11  and 
3  feet  projection,  at  intervals  of  12  feet.  The  face  of  the  wall  to  have  a  batter  of  one  in 
twenty-four,  and  the  back  carried  up  plumb  to  within  5  feet  of  the  top,  where  the 
<«ountetforts  will  terniinate,  and  the  whole  batter  uniformly  to  the  rear  line  of  the  coping. 

The  angles  at  the  entrance  to  the  basin  are  to  be  roamded  off  to  a  radius  of  3  feet 

For  17  feet  over  the  foundation,  the  face  of  the  walls  is  to  be  of  coursed  work,  the 
^stones  of  which  are  to  be  scabbled  and  dressed  so  that  they  can  be  laid  throughout  in  suwh 
A  manner  as  not  to  exceed  five-eighths  (|^)  of  an  inch  mortar  joints.  They  are  not  to  be 
less  than  ^  inches  in  height,  but  it  is  not  necessary  that  a  coui*se  should  be  continuous  of 
the  same  height  for  a  distanoe  of  more  than  20  feet,  provided  the  stones  are  checked 
where  the  course  is  broken,  so  as  to  admit  of  securing  in  all  cases  a  bond  of  at  least 
12  inches. 

The  face  of  the  stones  must  invariably  be  picked  or  scabbled  to  lines  corresponding 
to  the  position  they  are  to  occupy  in  the  work.  They  must  be  at  least  20  inches  and  30 
inches  depth  of  bed  in  the  alternate  courses,  and  have  not  less  than  2  feet  length  of  face 
in  line  of  wadl.  In  every  course  there  are  to  be  headers  of  at  least  20  inche.s  length  of 
&oe  and  4  feet  depth  of  bed,  placed  not  more  than  12  feet  apart  from  centre  to  centre. 

For  the  upper  4  feet  in  height,  the  face  of  the  dock  walls  is  to  be  of  cut  stonb, 
neatly  dressed  and  boucharded,  made  square,  bevelled,  circular  or  otherwise  suited  to  the 
place  they  are  to  occupy,  and  are  to  h**  laid  to  y\^  of  an  inch,  mortar  bed  and  joints. 
Their  ai rises  must  be  kept  good,  their  upper  and  lower  beds  made  parallel,  and  their 
<end  Joints  in  all  cases  kept  full  for  at  least  two-thirds  the  depth  of  their  beds. 
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The  back  part  of  the  stones  mast  be  hammered  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  face  stones  to  consist  of  he^iders  and  stretchers ;  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall  and  not  less  than  2  and  3  feet  depth  of  bed  on  the  alternate  oonrteL 
In  each  course  muse  be  headers  of  at  least  2  feet  lengtlj  of  face  and  4j^  feet  depth  of  bed, 
placed  not  more  than  eleven  (11)  feet  apart  from  centre  to  centre.  The  headers  in  each, 
course  are  to  be  arranged,  as  nearly  as  possible,  mid-way  between  those  in  the  oourae 
immediately  below. 

« 

No  two  yertical  joints  in  adjoining  courses  are  to  be  nearer  each  other  than  12 
inches,  and  care  must  be  taken  that  the  bond  in  rear  of  the  face  stone  is  also  properly 
formed  throughout. 

Backing — to  consist  generally  of  large  well-shaped  stones,  not  less  than  6  inches  in 

thickness  and  4  feet  area  of  bed,  laid  level  in  full    mortar  beds,  and 

properly  bonded  throughout  the  wall;    where  the  depth  of  the  face  stone  equals  or 

exceeds  1 2  inches,  two  thicknesses  of  backing  may  be  used,  provided  their  joint  depth  doe8> 

not  exceed  that  of  the  face  work. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  an  uniform  and 
equal  bearing  on  the  course  below ;  no  pinning  will  be  permitted. 

The  edges  of  all  thin,  wedge-shaped  stones  must  be  broken  off  so  as  to  be  at  least 
6  inches  thick  ;  but  if  the  bevelled  part  still  exceeds  one-fourth  of  the  area  of  the  stona, 
it  mast  be  still  further  reduced.  After  this  has  been  done,  the  stone  laid  and  tlie  vertical 
joints  prop^ly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  tha  next 
course. 

The  backing  stones  must  in  all  cases  be  laid  on  their  broadest  beds^  and  the  stone 
against  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall. 

Coping  Stones — to  be  4  feet  wide  on  top,  increasing  in  width  downwards,  oorres* 

ponding  to  the  frost  batter  in  the  rear  and  to  the  faoe  batter  of  the 
walls.  They  must  be  at  least  15  inches  height  of  couvse,  and  not  less  then  4  feet  long  in. 
line  of  wall. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full ;  the  upper  bed  and  faoe 
neatly  dressed  and  the  inner  top  arris  rounded  off  to  a  radius  of  3  inches.  The  whole  to 
be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 

A  dowel,  4  inches  long,  of  l|-inch  iron,  to  be  inserted  in  eveiy  joint  15  inches  back 
from  the  faoe  and  6  inches  from  the  top. 

CoNCBETE, — ^where  used,  must  consist  of  an  approved  quality  of  stone  broken  to  cabes 
of  1^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement  and  clean, 
sharp  sand,  in  such  proportions  as  may  be  required. 

MoBTAR — ^The  whole  masonry  of  the  dock  walls  must  be  laid  in  mortar  made  of  the 
best  hydraulic  cement,    Mixed    with  clean,   large-grained,   sharp  aand, 
generally  in  the  proportion  of  two  of  sand  to  one  of  cement,  or  such  other  proportions  aa> 
may  be  directed. 

The  cement  must  be  of  an  approved  quality,  fresh  from  the  manufactory,  and  anttl 
^08 3d  must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  proTidad 
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bj  the  contractor.  Mortar  to  Ije  made  only  in  such  qaantities  as  required  for  iromediaie* 
use,  and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  in. 
charge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  i  ^  of  clean  sand  to  one  of  cement,  and  adding  as  much- 
water  as  may  be  required  to  make  the  whole  run  freely  when  properly  mixed. 

The  sand  to  be  nsed   for  mortar  or  otherwise^  if  considered  necessary,  must  be* 
washed. 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  backing  muse  be  well  washed  if  clay  or  other  soil 
adheres  to  them ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  bo 
moistened  with  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  them  are  allowed  to  remain  in  an  unfinished 
state  over  winter,  the  contractor  must  cover  them  in  suvh.  a  manner  as  will  thoroughly 
protect  them  from  the  action  of  frosrl. 

.^ »  ___ 

Order  of  Building. — ^The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 

have  more  than  two  unfinished  courses  at  one  time  ;  and  the- 

lay^g  of  stone  be  discontinued  by  the  lOth  day  of  October,  each  yea^  during  the  period 

the  works  are  in  progress. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the 
work  before  they  are  brought  on  to  the  walls,  and  all  the  vertical  joints  of  one  course- 
are  to  be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  anA  laying  the  stone 
must  be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against 
disturbing  the  stones  after  they  are  laid. 

Puddle  Bed — in  rear  of  the  walls  to  be  3  feet  in  widd),  carried  up  the  entke- 

height ;  it  must  be  made  of  the  best  description  of  material  that  can 
be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and 
pounded  and  everything  done  to  render  the  whole  impervious  to  water.  Puddle  beds, 
where  required  at  other  places,  are  to  be  made  in  a  similar  way,  and  of  such  dimensions- 
as  may  be  directed. 

Sewer. — Ab  about  170  feet  from  the  face  of , the  east  dock  wall  a  brick- work  egg- 
shaped  sewer  3x4  fe»t,  is  to  be  built  and  placed  so  that  at  the  north  end 
it  shall  be  12  feet  below  the  eanal  sutface,  and  tlie  bottom  have  such  a  dec  livity  south- 
wards as  to  intersect  at  a  proper  level  the  drain  built  by  the  corporation  of  Montreal 
along  the  line  of  St.  EUenne  Street. 

It  must  be  of  hard-bulhed  best  class  of  sewer  bricks,  laid  in  hydraulic  cement  mortar, 
walls  to  be  13  inches  thick,  placed  alternately  header  and  stretcher  in  every  course,  and 
thoroughout  built  to  patterns,  and  on  centering,  in  a  workmanlike  and  satisfactory 
manner. 

The  excavation  made  for  its  reception  must,  from  the  bottom  upwards  to  where  the 
top  ourre  commences,  be  cut  out  as  nearly  as  possible  the  shape  of  the  walls ;  and  care? 
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mnst  be  taken  to  fill  in  and  pound  the  earth  aniformly  on  both  sides  as  well  as  over  tht 
.^rch. 


Shafts  1 2  inches  square,  and  man-holes  2  feet  square,  of  brickwork,  connected 
the  sewer,  are  to  be  carried  up  at  such  places  as  may  be  required,  capped  with  a  perforated 
stone  into  which  grating  has  been  secui-ed  at  the  level  to  carry  off  the  surface  drainaga 

The  seats  of  the  embankments  for  at  least  a  width  of  20  feet  in  rear  of  all  the  dock 
*wall9  roust  be  mucked,  and  all  loose  materuil,  sods  and  other  ob/ectionable  matter  remored 
-to  the  place  where  the  surplus  excavation  is  to  be  deposited. 

The  best  material  found  in  the  basin  excavation  is  to  be  used  for  making  up  the 
banks  alongside  of  the  dock  walls,  the  roadways  and  adjoining  warehouse  lots.  It  mosl 
in  all  cases  be  hauled  on  to  the  respective  banks  in  carts  or  waggons,  and  laid  on  in  layen 
not  exceeding  one  foot  in  depth  at  a  time. 

Wharves — alongside  of  the  dock  walls  are  to  be  formed  36  feet  in  width,  of  3-iiidi 

pine  plank  resting  on  sound  flatted  cedar  timbers,  laid  piinillel  to  the 

walls  at  a  height  to  adroit  of  the  top  covering  being  on  the  same  level  as  the  coping.    The 

sleei^ers  must  be  at  least  10  inches  thick,  and  not  less  than  25  feet  in  length,  placed  3} 

.feet  apart;  spaces  between  them  to  be  filled  with  broken  stone  well  beaten  down. 

Flank  to  be  of  an  approved  quality,  laid  so  as  to  break  joints  every  three  planks, 
and  lengthwise,  either  laid  close  or  ^  of  an  inch  apart,  as  may  be  directed,  fastened  with 
7-incb  pi-essed  spikes,  two  at  each  end  of  a  plank,  and  one  on  alternate  sides  at  each 
crossing  of  a  slee|er. 

Moo&iNG  Heads — of  cast  iron,  placed  30  feet  apart,  are  to  be  let  into  the  coping  and 

secured  with  anchor  l)olts  jiassing  down  into  the  third  or  fourth 
•  eourse  of  masonry  from  the  top.     They  are  to  be  made  of  such  dimensions  and  paitem, 
be  fastened  and  secured  in  such  a  manner  as  the  officer  in  charge  may  direct 

Basin  No.  2, — for  the  extent  represented  by  the  dotted  red  lines  on  plan,  is  to  be 

enlarged  and  deepened  to  10  feet  below  the  lower  miti«  sill  of  Lock 
No.  3,  and  the  sides  of  this  deep-water  cijannel  are  to  be  made  with  slopes  of  two 
honzonial  to  one  vertical. 

At  all  other  places  the  basin  is  to  be  excavated  or  dredged  to  an  uniform  depth  of  4 
feet  below  the  lower  mitre  sill  of  the  third  lock. 


K  ^» 


On  the  west  or  city  side  the  deepening  is  to  be  commenced  at  4  feet  from  the  face  of 
the  dock  wall,  and  thence  slope  or  incline  downwards  at  the  rate  of  I  foot  for  every  S 
feet  horizontally. 

On  the  east  or  &*ill  Street  side  the  deepening  is  not  to  approach  nearer  to  the  face 
of  the  dock  walls  than  6  leet,  and  the  side  inclination  is  to  be  3  horizontal  to  1  vertical 

The  banks  around  the  triangular  point  that  at  present  projects  into  the  basin  shall 
not  be  removed  before  satisfactory  an*angements  have  been  made  to  prevent  water  from 
the  canal  passing  over  the  ground  to  be  occupied  by  the  works,  or  in  any  way  flooding 
the  low  land  in  the  vicinity. 

rw  Parties  tendering  should  clearly  and  distinctly  understand  that  in  proceeding  wiUk 
the  woiks  of  deepening  or  enlarging  the  basin,  the  operations  will  not  be  allowed  to 
interrupt,  or  in  any  way  interfere  with  the  navigation  of  the  canal,  or  with  the  paasagi 
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of  vessels  into,  or  out  of  tbe  basin.  Tbey  should  also  bear  in  mind  that  the  contmctor 
will  not  be  allowed,  on  any  terms,  or  under  any  circumstances,  to  pass  loaded  mud  scows 
out  of  or  into  tbe  canal,  through  any  of  the  locks. 

All  inaterial  excavated  from  the  basin  must  be  ti-ansported  to  the  place  where  it  is 
to  be  spoiled,  or  otherwise  disposed  of  without  ]>assing  through  any  c^  the  locks,  or  in 
any  way  obstructing,  delaying  or  interfering  with  the  passage  of  vessels. 

In  all  other  respects  the  contractor  will  be  subject  to  the  canal  regulations  now  in 
force,  or  such  others  as  may  be  adopted  and  sanctioned  by  His  Excellency  the  Governor 
Oeneral  in  Ck)unciL 

The  contractor  must  construct  and  maintain  all  dams  wherever  it  may  be  necessary 
to  place  them,  in  order  to  keep  out  the  canal,  river  or  other  water,  and  to  guard  against 
springs,  leakage  oi*  surface  drainage.  The  cost  of  all  such  dams,  together  with  the 
expense  of  pumping,  baling,  removing  snow  and  ice,  and  every  contingency  directly  or 
indirectly  connected  with  the  unwatering  of  Wellington  Basin,  and  for  the  construc- 
tion of  the  dock  walls,  or  for  any  other  purpose  required  during  the  prosecution  or  for 
the  completion  of  the  works,  must  be  embraced  in  the  bulk  sum  stated  in  the  tender 
for  unwatering  the  works. 

It  is  to  be  fidly  undei*stood  that  the  whole  of  the  work  to  be  done  for  the  deepening 
and  enlarging  of  No.  2  Basin  will  be  measured,  computed  and  paid  for  in  the  "  solid." 

For  this  purpose,  before  the  works  are  commenced,  levels  will  be  taken  of  all  that 
portion  of  the  ground  for  the  enlargement,  smd  accurate  soundings  made  (with  reference 
to  a  fixed  and  permanent  bench  mark)  at  short  distances  apart  along  the  whole  length 
and  width  of  the  basin,  and  from  these,  together  with  levels  and  soundings  taken  after 
the  whole  shall  have  been  completed,  will  be  computed  the  quantities  of  excavation  and 
work  done,  for  which  payments  will  be  made. 

The  price  tendered  per  cubic  yard  to  embrace  the  cost  of  removing  the  material  and 
depositing  the  whole  of  it  in  spoil  bank  at  that  place  in  the  bed  of  the  Eiver  St. 
Lawrence  immediately  below  the  west  approach  to  the  Victoria  Bridge. 

The  material  excavated  from  Wellington  Basin  and  for  the  foundation  of  the 
dock  walls  and  sewer,  as  well  as  mucking  and  clearing  the  seat  of  the  banks,  are  also  to 
be  measured  and  paid  for  in  the  "  solid."  The  price  tendered  for  this  work  to  include 
making  up  the  adjoining  banks  in  the  manner  described,  and  spoiling  the  balance  in  the 
bed  of  the  river  at  the  place  above  mentioned. 

The  work  will  be  let  in  items,  as  stated  in  the  printed  forms  of  tender,  which  must 
be  strictly  adhered  to,  as  ne  offer  will  be  accepted  unless  in  accordance  therewith. 

There  are  only  to  be  two  classes  or  denominations  of  excavation  recognised, 
namely  :  ''eai*th"  and  ** rock'' ;  the  former  to  embrace  all  kinds  of  material  found  in  the 
cuttings,  except  absolutely  connected  "  quaiTy  rock,"  and  boulders  containing  more  than 
one-third  of  a  cubic  yard.  The  prices  tendered  for  these  items  to  cover  the  entire  cost  of 
removing  the  materials^  forming  and  finishing  up  embankments,  depositing  the  material 
in  spoil  as  stated,  and  completing  everything  connected  with  the  excaivation  of  the  basins. 

But  as  the  price  per  cubic  yard  for  eaoh  class  of  work  will  be  an  average  of  the 
the  whole  of  that  class,  payments  will  only  be  made  according  to  the  comparative  value 
of  the  work  with  reference  to  the  prices  tendered,  which  pi*o  rata  rates  shall  be 
assigned  and  apportioned  in  such  a  manner  that  when  ^e  Whole  work  shall  have  been 
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completed  and  executed,  the  aggregate  amount  sliall  be  the  same  a»  when  the  respectife 
total  quantities  are  calculated  at  the  prices  stated  in  the  contract. 

Detailed  working  drawings  will  be  furnished  as  the  works  proceed. 

Materials,   Service    Ground,  etc. — ^The  contractor  must  provide,  at  his  ovq 

cost  and  expeuBe,  all  the  service  ground  thst 
may  be  required  for  placing  or  preparing  materials.  He  must  also  provide,  famish  and 
deliver,  at  his  own  cost,  all  necensary  materials,  and  procure  all  plant,  excavHtws, 
dredges,  tools,  implements,  derricks,  machinery  and  labor,  and  everything  nece^saiiy 
for  the  satisfactory  execution  and  completion  of  the  work  as  contemplated  in  this 
specification. 

All  materials  must  be  of  the  best  class  of  their  reepeetive  kinds,  and  the  price 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship  and  every  contingency  connected  with  the  due  prosecution  ot  the 
work  as  herein  described,  and  the  instructions  of  the  engineer  in  charge. 

The  party  whose  tender  may  by  accepted  shall  be  subject  to  all  the  clauses  and 
conditions  in  regjird  to  payments,  retained  percentage,  and  otherwise  of  the  coatracts 
generally  entered  into  for  the  construction  and  execution  of  works  under  the  Doniiaion 
of  Canada,  and  to  such  other  special  conditions  as  may,  in  the  opinion  of  the  Minister  of 
Public  Woiks,  be  necessaiy. 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
*'  Tender"  has  been  accepted  shall  have  entered  into  contract  with  the  Depai-tmcn'  of 
Public  Works,  and  must  be  proceeded  with  in  such  a  manner  that  at  leivst  one-half  of  the 
work  embraced  in  the  contract  shall  \ye  done  by  the  20th  day  of  October,  187( ;  thcr 
dock  masonry  completed  by  the  20th  d^y  of  October,  1875,  anJ  the  whole  work  executed 
and  finished  in  a  satisfactory  manner  on  or  before  the  1st  day  of  December,  1875. 


Departhemt  of  Public  Works, 

Ottawa,  13th  June,  1873. 


JOHN  PAGE, 
Chief  Engineer  of  Fvbiic  Worhi 


APPENDIX  No.  2Ft. 


LACHINE   CANAL 


SPECIFICATION  ftyr   the  Superstructure  of  a  Road  Bridge  to  he 

constructed  at    Weiington  Street^  MONTREAL. 


The  bridge  is  to  be  placed  at  an  angle  of  sixty-one  degrees  to  the  centre  line  of  the 
oanal  and  is  to  occupy  the  position  indicated  on  the  plan.  It  will  extend  over  four  water- 
way s,  on  one  of  which,  on  each  side,  the  bridge  will  be  stationary,  and  the  two  centre 
openings  or  navigable  channels  will  be  spanned  by  a  movable  structure  working  on  a 
turntable  in  the  centre. 

The  swing  or  movable  portion  of  the  bridge  will  be  built  on  the  Howe  Truss 
principle,  the  lower  cords  of  which,  as  well  as  the  floor  members,  are  to  be  chiefly  of  iron 
— the  upper  cords,  ]X)8ts  and  braces  to  be  of  wood. 

The  girders  for  the  stationary  part  of  the  bridge  are  to  be  of  wrought  iron  beams 
trussed,  and  a  railing  is  to  be  placed  on  f»ach  side  of  the  structure,  as  represented  on  the 
exhibited. 

These  stationary  parts  of  the  structure  will  each  be  about  ii\  feet  in  length  and 
the  movable  parts  will  be  143  feet  long,  measured  along  its  centre  line.  On  the  latter 
the  width  from  centi'e  to  centi'c  of  the  chords  will  be  18  feet  and  the  height  of  the  truss 
between  the  chords  5|^  feet. 

To  provide  for  the  skew,  the  truss  on  the  u|>-stream  side  of  one  end  and  down- 
stream side  of  the  other  end  of  the  movable  part  of  the  bridge  will,  in  each  case,  be  10 
feet  longer  than  that  on  the  respective  opposite  sides. 

Swing  Bridge. 

Top  Chords — to  be  140|  feet  long,  formed  of  three  thicknesses  of  the  best  quality 
of  sound  white  oak  plank  thoroughly  seasoned,  each  of  which  must  be 
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11  inches  by  4  inches  when  satitfactorilj  dressed,  planed  and  squared,  and  in  lengths 
varying  from  16,  22,  27,  34,  39  to  45  feet.  The  three  sections  of  ea^h  chord  to  be  con- 
nected together  by  screw-bolts  ^  inch  diameter,  having  cast  iron  washers ;  two  bolts  to  ht 
placed  at  the  centre  of  each  panel  of  the  truss.  Joint  keys  2^  inches  wide  and  f  of  in 
inch  thick,  of  well  seasoned  white  oak  are  to  be  let  f  of  an  inch  into  the  •chord  pieces  at 
the  places  where  the  connecting  bolts  are  situated.  There  are  invariably  to  be  two  joint 
keys  directly  opposite  each  other  at  the  places  mentioned,  except  where  an  end  joining 
occurs  in  one  of  the  outer,  chord  pieces.  The  keys  and  their  seats  lengthwise  of  the 
chords  must  be  wider  above  than  below  to  enable  them  to  be  diiven  tightly  together 
before  bolting  th^  pieces  together.  The  chords  are  to  be  stop-chamfered  at  the 
panels  of  the  trusses,  have  checks  cut  in  them  for  the  prism  blocks  and  otherwise  be 
made  as  represented.  The  top  must  be  beveUed  off  to  receive  a  zinc  covering  and  a 
moulding  is  to  be  planted  on  it  as  shown  on  plan. 

Main  and  Counter  Braces — to  be  9  inches  wide  and  from  3^  to  4  inches  and 

from  4  to  5  inches  thick  ;  end  posts  to  be  12  x  6 
inches,  all  of  which  are  to  be  of  the  best  quality  of  sound,  well-seasoned  white  pine 
timber,  except  the  main  braces  on  each  side  of  the  suspension  posts  or  pivot  panels,  which 
are  to  be  of  like  dimensions,  but  of  sound,  well-seasoned  white  oak  timber. 

All  the  braces  must  be  made  of  the  shape  and  chamfered  in  the  manner  shown  on 
drawing  ;  the  upper  and  lower  ends  of  them  must  be  made  to  fit  accurately  to  the  faces 
of  the  prism  blocks. 

Patterns  are  to  be  prepared  under  the  supervision  of  the  engineer,  when  such  alloir- 
ance  as  may  be  necessary  for  compression  is  to  be  made  and  the  proper  length  of  the 
•  braces  determined,  which,  when  framed,  must,  in  all  essential  points,  coiTespond  accurately 
with  the  patterns. 

When  the  trusses  are  put  in  place,  each  set  or  panel  of  bi'aces  is  to  be  connected 
together  at  the  centre  by  means  of  a  screw-bolt  one  half-inch  dfiameter,  under  both  head 
and  nut  of  which  must  be  placed  approved  cast  iron  washers. 

Bottom  Chords — to  be  formed  of  two  sections  of  channel  iron  each  8  inches  deep 

and  2  inches  wide,  weighing  about  18  lbs.  per  lineal  foot. 

The  iron  must  be  in  lengths  to  extend  over  two  or  more  panels  and  arranged  so  as 
to  bieak  joints  in  a  satislactory  manner.  At  each  joint  there  are  to  be  two  covering 
plates  of  wi-ought  iron,  each  15  inches  long  by  6^  inches  wide,  varying  for  the  difPerent 
places  from  ^  to  ^  and  from  a  ^  to  f  of  an  inch  in  thickness  and  similar  plates  are  to  be 
used  at  such  other  places  as  may  be  rt?quired.  Cast  iron  distance  pieces  or  ferrules  are 
to  be  used,  and  eight  bolts  put  in  to  secure  each  joint.  The  bolts  to  be  from  |^  to  1  inch 
diameter,  according  to  the  place  they  are  to  be  used ;  they  are  to  have  nuts  at  botk 
ends  if  so  directed. 

The  different  pieces  of  the  channel  bars  forming  the  chords  must  respectively  be  d 
the  exact  length  shown  on  the  plan,  and  in  every  case  they  must  be  made  perfectly  square 
and  finished  at  the  ends  so  as  to  make  fair  and  close  butt  joints.  When  the  several 
|deces  formiug  each  section  of  the  chords  are  in  place,  the  two  sections  are  to  be  bolted 
together  as  above  described,  and  have  the  top  side  of  them  slotted  out  for  the  seats  of 
the  prism  blocks.  The  spacing  for  the  slots  must  be  very  carefully  done,  eo  that  the 
blocks  will  fit  in  cloWy  when  in  place  and  at  the  same  time  be  accurately  the  distance 
apart  shown  on  plan.  As  above  stated,  this  portion  of  the  work  must  be  very  carefullj 
executed,  as  no  allowance  can  be  made  for  variation.  It  may  hera  be  stated  that  under 
(he  foot  of  die  suspension  posts  the  channel  irons  are  to  be  double. 
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Prism  Blocks — to  be  of  cast  iron,  12  inches  long,  9  inches  wide  and  4^  inches 

deep  ;  on  the  lower  side  of  the  bottom  ones,  and  upper  side  of  the 
upper  ones,  ribs  are  to  be  cast  for  the  purpose  of  keeping  them  in  position  both  ways  of 
the  chords.  The  middle  rib  is  to  be  4  inches  wide  and  half  an  inch  deep  on  the  bottom 
range,  and  a  like  width,  but  three-fourths  of  an  inch  deep,  for  those  on  the  upper  sid& 
This  rib  should  be  cast  large  so  that  when  properly  fitted  up  it  will  be  truly  in  the  centre 
of  the  block. 

The  washers  on  the  top  chord  to  be  cast  double  to  receive  both  tie  rods  ;  they  will 
be  15  inches  long  and  6  inches  wide  at  bottom.  The  bottom  washers  are  to  be  single. 
See  details  on  enlarged  drawing. 

Tie  Kods — to  be  from  1  inch  to  If  inch  diameter,  according  to  their  position ; 
they  must  be  made  of  the  best  charcoal  iron,  and  both  ends  of  them 
must  be  sufficiently  upset  for  the  full  length  of  the  screw,  so  that  when  the  thread  is  cut 
'  the  bottom  part  of  it  shall  have  a  diameter  equal  to  that  of  other  parts  of  the  rod,  and 
the  nuts  on  both  ends  of  them  must  in  all  cases  have  a  depth  of  1^  times  the  outside 
diameter  of  the  thread.  Cast  and  wrought  iron  washers  must  be  provided  and  used  in 
connection  with  the  tie  rods,  as  represented  on  drawing. 

Transverse  Floor  Beams — to  be  formed  by  means  of  two  channel  irons,  9  inches 

deep,  2}  inches  wide  and  about  19  feet  long,  each 
section  weighing  not  less  than  20  lbs.  per  lineal  foot.  They  are  to  be  bolted  together,  and 
kept  2^  inches  apai-t  by  the  chairs  or  ferrules  for  the  longitudinal  beams. 

The  two  end  beams,  in  each  case,  are  to  be  formed  to  suit  the  skew  of  the  bridge — 
the  lengths  must  be  made  and  the  shaping  executed  as  shewn  on  plan. 

Turntable  Girders. — For  the  purpose  of  carrying  or  suppoii^ing  the  bridge  when 

in  motion,  two  cross  girders,  formed  by  large  31  heams, 
trussed,  rivetted  bottom  flanges,  and  cross  rivetted  connections  to  form  bearings  for  the 
turntable  paths,  must  be  provided  and  fitted  up. 

The  dimensions  and  form  of  the  iron  required,  as  well  as  the  manner  of  connection 
with  the  tiuss  and  other  particulars  of  this  portion  of  the  work,  can  be  seen  on  an 
examination  of  the  enlarged  detailed  drawing. 

Floor  Beams — to  consist  of  four  (4)  ranges  of  wrought  iron  I  beams,  placed  longi- 
tudinally, eight  pieces  of  which  will  vary  from  14  feet  7  inches  to 
33  feet  1  inch  in  length  ;  four  pieces  will  be  27  feet  6 J  inches  long,  and  twelve  pieces  22 
feet  5^  inches  in  length;  all  of  them  to  be  7  inches  deep,  and  weigh  about  20  lbs.  per 
lineal  foot.  They  are  to  be  placed  so  as  to  join  on  the  trar^ verse  beams  and  sit  in  chairs 
made  to  receive  them,  and  be  fastened  in  place  by  means  of  split-keys.  The  whole  to  be 
arranged  so  that  the  joints  in  adjoining  beams  shall  not,  if  possible,  be  opposite  each 
other. 

There  are  also  to  be  ^yq  (5)  ranges  of  timber  beams,  varying  from  6  inches  by  7 
inches  to  6  inches  by  9  inches,  one  range  to  be  placed  in  each  of  the  spaces  between  the 
iron  beams,  and  one  between  them  and  the  chords.  They  are  to  be  secured  to  the  cross 
beams  by  bolts  and  cast  iron  watchers,  as  shown  on  plan.  The  upper  side  of  these  beams 
must  be  trimmed  off,  crowning,  in  such  a  manner  that  the  covering  of  the  biidge,  when 
laid,  shall  be  about  2  inches  higher  in  the  middle  than  at  the  sides. 

Suspension  Frame — to  be  25  feet  in  height  over  the  floor  of  the  structure.     The 

posts  are  to  be  supported  longitudinally  by  strut  braces  and 
transversely  by  perforated  cast  iron  bridging  and  tie  rod^.     The  posts  are  to  be  formed  of 
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three  thicknesses    of  sound,  well-seasoned  white  oak  plank,  properly  dressed   to   the 
dimensions,  and  shaped  in  every  respect  as  represented. 

Before  the  different  sections  of  the  posts  are  fastened  together,  those  sides  of  the 
planks  forming  the  joints  must  receive  two  coats  of  the  best  white  lead  and  linseed  oiL 
The  manner  of  bolting  them  and  mode  of  attachmant  to  the  top  chords,  also  their  connee> 
tion  with  the  step-pieces  at  the  bottom  chords,  etc.,  will  be  seen  on  the  enlarged  drawing. 

The  strut  braces  are  to  be  framed  about  one-eighth  of  an  inch  longer  than  indicated, 
so  as  to  insure  them  taking  a  firm  bearing. 

On  the  top  of  each  post  a  cast  iron  saddle  will  be  placed  for  the  wire  suspension- 
cables  ;  also  a  cast  iron  seat  for  the  finial  on  top.  The  latter  to  be  of  wood,  built  up  of 
pieces  of  not  more  than  2^  inches  in  thickness  before  they  are  turned.  When  finished 
and  in  place,  they  are  to  be  secured  by  set  screws  to  the  cast  iron  seats.  For  the  manner 
of  securing  the  bridging,  sa'Mles  and  seats  of  posts,  see  plan. 

Cables. — On  each  side  there  are  to  be  two  cables,  seven-eighths  and  1  inch  diameter, 

respectively.     They. are  to  be  formed  of  the  best  steel  wire.-    Where  the 

tightening  rods  are  attached  to  them,  there  is  to  be  a  threaded  splice  not  less  than  24 

inches  long  j  before  the  eiplice  is  made  cross  heads  are  to  be  put  in  for  a  tum-backle 

attachment. 

The  iron  used  for  the  tightening  rods  must  be  of  the  best  quality,  capable  of  standing 
a  tensile  strain  of  60,000  Ib^.  to  the  square  inch  before  breaking,  turn-buckles  to  be  of 
approved  shape  and  dimensions,  with  right  and  left-handed  screws,  and  must  be  arranged 
BO  that  when  geared  up  in  place,  those  on  the  different  cables  will  work  in  opposite 
directions. 

Turntable — equipment  to  embrace  amongst  its  different  parts  a  cast  iron  centre, . 

two  steel  titicks,  fourteen  cas!;  iron  coned  i*ollers,  with  spacing  ringa^ 
radial  rods,  two  safety  rollers,  etc.,  etc. 

The  centre  casting  to  be  24  inches  diameter  at  base,  and  have  a  barrel  10  inches 
diameter,  part  of  which  is  to  be  turned  to  the  dimensions  shown,  to  receive  a  wrooghi 
iron  collar.  This  casting  is  to  be  secured  by  a  fox- wedged  bolt  1^  inches  diameter,  let  6 
inches  into  tho  pivot-stone. 

The  wrought  iron  collar  to  be  turaed,  neatly  bored  out  to  fit  the  barrel,  and  properly 
tapped  to  receive  the  ends  of  the  radial  rods.  Betwen  the  offset  on  the  centi-e  casting  and 
the  collar,  a  brass  liner  ring,  ^  of  an  inch  thick,  will  be  interposed.  There  are  to  be-,  as 
abovo  stated,  14  cast  iron  rollers  used  tor  pivoting  the  bridge,  each  of  them  6  inches  long, 
and  10  inches  diameter  at  the  largest  end  j  they  must  be  accurately  turned  to  the  conical 
shape  required  for  perfect  rolling  motion,  all  of  them  to  be  alike  or  exact  duplicates  of 
each  other. 

The  roller  paths  or  tracks  are  to  be  of  cast  steel ;  they  must  have  their  faces  tamed 
np  to  the  inclination  and  be  finished  to  the  dimensions  represented.  The  lower  path  to 
sit  in  a  circular  check  cut  for  it  in  the  pivot-stone  of  the  bridge,  and  the  upper  path  is  to 
be  secured  to  the  girders  by  four  knees  bolted  to  gusset  plates  which  carry  the  ends  of  the 
safety  roller  axle  and  have  bolts  tapped  into  back  of  the  path. 

To  prevent  movement,  4  stud  bolts,  each  IJ  inches  in  diameter,  are  also  to  be  tapped 
into  the  back  of  the  path  and  let  into  the  girders  one  inch  and  a  half.  The  spacing  ring 
to  be  6 1  feet  diameter  (inside)  made  of  bar  iron  3  inches  wide  and  1  inch  thick ;  the  holes 
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for  the  radial  rods  must  be  spaced  equally  and  bored  truly  to  the  radial  lines,  radial 
rods  to  be  I  inch  diameter  with  heads  forged  on  one  end  and  the  other  end  screwed  for 
entering  the  wrought  iron  collar  and  adjusting  the  rollers.  Between  the  ends  of  rollers 
and  inside  of  the  spacing  ring,  a  turned-up  washer  must  be  fitted  on  each  rod,  the  wasliers 
to  be  of  brass  or  iron,  as  may  be  subsequently  determined. 

Safbtt  Hollers — to  be  cfcast  iron  27  inches  diameter,  the  seat  for  the  axle  to  be 

3^  inches  diameter,  the  wheel  to  be  secured  to  the  axle  by  set 
screws  and  the  tread  turned  up  to  the  round  shown  on  drawing.  The  axles  to  be  of  the 
best  Thorneycrofc  iron,  upset  to  3^  inches  at  wheel  seat  and  outer  end.  The  wheel  seat 
and  journals  are  to  be  finished  to  the  dimensions  given  ;  the  axle  boxes  are  to  be  truly 
bored  out  for  journals  and  secured  to  gusset  plate  on  the  turstable' girder  at  inner  end 
and.  to  wrought  iron  plates  bolted  to  the  cross  beams  at  outer  ends.  Double  tie  rods  for 
each  wheel  must  be  provided  and  secured  as  shown.  The  path  for  safety  rollers  to  be  of 
cast  iron,  of  the  form  and  length  shown  on  drawing.  It  is  to  be  secured  by  fox-wedged 
bolts  to  the  top  of  the  pier. 

Working  Gear — to  consist  of  a  rack  and  pinion  worked  from  the  floor  of  the  bridge. 

The  rack  will  be  in  three  pieces,  each  about  4^  feet  long  on  the 
pitch  lino  ;  they  will  be  secured  to  the  top  of  the  pier  by  fox-wedged  bolts,  two  in  each, 
piece.  The  teeth  of  both  rack  and  pinion  to  have  2-inch  pitch  and  must  be  cleanly  cast, 
all  the  fuiTing  must  be  pressed  off  and  each  casting  be  perfectly  sound  and  free  from  holes. 
The  pinion  shaft  will  be  secured  to  a  seat  and  collar  fastened  to  the  floor  beams  and  safety 
roller  plate.  On  the  top  of  thli  spindle  a  seat  of  cast  iron,  strengthened  by  a  wrought 
iron  hoop,  will  be  secured  for  the  end  of  the  capstan.  It  will  be  flush  with  the  floor  when 
finished  ;  and  for  protecting  the  spindle  and  gear  from  dirt,  a  wrought  iron  dished  plate 
^  inch  thick,  sitting  in  a  wrought  iron  lining  ring,  the  latter  to  be  let  into  the  floor  its 
whole  depth  and  fastened  securely.  For  the  arrangement,  dimensions  and  mode  of 
securing  the  gearing,  see  enlarged  detailed  drawing. 

Locking  Gear. — For  the  pui'pose  of  securing  the  bridge  in  place  when  either  open 

or  shut,  ail  automatic  gear,  of  which  two  locks  form  a  part,  will 
be  secured  on  the  outside  of  the  bottom  chord  at  the  oblique  corners  of  the  bridge.  This 
gear  will  be  worked  by  a  lever  placed  near  the  middle  of  the  structure.  In  order  to 
operate  the  locks,  a  shaft  and  quadrants  will  be  required  and  the  connection  completed  by 
two  strands  of  railway  signal  iron.     For  further  details,  see  plan. 

Cams. — For  the  purpose  of  supporting  the  bridge  when  in  position  for  traffic,  three 
cams  will  be  attached  to  the  under  side  of  each  truss,  one  in  the  middle  and 
ODe  at  each  end.  Each  cam  must  have  the  steps  and  brackets  placed  and  secured  both 
to  the  truss  and  piers  as  shown  or  as  may  be  dii*ected.  These  castings  must  be  made  of 
tcHjgh  iron  equal  in  quality  to  the  best  used  for  railway  car  wheels,  and  when  cast  must  be 
perfectly  sound. 

Floor — to  be  formed  of  two  courses  of  plank — the  lower  one  to  be  pine  plank  of 
good  quality,  2  inches  thick,  iti  widths  of  not  less  than  5  inches  nor  more 
than  7  inches,  laid  transversely  either  one  inch  or  three  inches  apart,  as  may  be  subse- 
quently determined,  and  fastened  with  a  5-inch  pressed  spike  at  every  crossing  of  a  timber. 
The  upper  floor  to  be  of  good,  sound,  well-seasoned  white  oak  plank  2  inches  thick,  laid 
longitudinally  and  fastened  with  5-inch  pressed  spikes  driven  slightly  oblique,  2^  feet 
apart,  the  plank  not  to  be  less  than  6  inches  nor  more  than  8  inches  in  width  and  must 
break  joints  every  third  plank  at  least  three  feet. 

Guard  Timbers— of  white  oak  6x6  inches  to  be  placed  on  both  sides  of  loadway, 

the  inner   top  edges  of  which  are  to  be  chamfered  and  the  whole 
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fastened  over  the  top  of  the  lower  course  of  planking  with  screw-bolts  half  an  inch 
diameter  passing  down  through  the  outer  floor  timbers.  The  heads  of  the  nuts  mopt  be 
boxed  into  the  upper  side  of  the  guard  timbers,  and  the  nuts  have  cast  iron  washers.  Two 
bolts  to  be  placed  in  each  panel  lengthwise  of  the  bridge. 

Alongside  of  the  guard  timbers,  on  both  sides  of  the  bridge,  at  places  about  11  feet 
apart,  down-pipes  are  to  be  put  in  to  carry  oflF  the  surface  water.  They  are  to  be  of  wrought- 
iron  3  inches  diameter  and  12  inches  long,  screwed  up  through  both  thicknesses  olthe  floor 
ing  plank  and  left  flush  with  the  upper  side  of  the  second  course. 

The  top  of  each  of  the  upper  chords,  after  it  has  been  prepared  and  mouldings 
planted  upon  it,  is  to  be  covered  with  zinc,  each  piece  of  which  must  be  fully  5|  feet  in 
length  and  wide  enough  to  extend  over  and  be  properly  fastened  to  the  face  of  the 
mouldings. 

Stationary  Bbidoes. 

Over  the  two  side  channels,  stationary  Widges  are  to  be  built,  each  of  them  to  be 
formed  by  means  of  three  trussed  girders  placed  about  8  feet  apart,  and  at  a  height  to  act 
as  beams  for  carrying  the  floor  planking  at  the  place  whore  they  are  situated,  in  connec- 
tion with  the  timbers  put  in  for  that  purpose.  For  sustaining  the  longitudinal  fi«or 
timbers  wi^ought  iron  needle  beams  are  to  be  placed  under  the  top  beams  of  the  truss  and 
bo  bolted  or  riveted  up  to  them,  as  may  be  required  ;  thes^  needle  beams  are  to  be  placed 
about  9^  feetapart^  and  extended  outwards  to  form  a'  base  for  the  stay-brackets  of  the 
hand-rail. 

Trusses — to  be  formed  by  beams,  posts  and  tie  bars  ;  they  will  be  38  feet  long,  S  feet 
4^  inches  and  S  feet  6^  inches  deep  at  centre  of  post,  for  the  middle  ind 
outer  girders,  respectively.  In  each  case  tho  Veam  will  be  made  up  of  two  sections  of 
channel  bars  9  inches  deep,  placed  3  inches  apart  to  receive  the  tie  bars.  Each  beam  to  be 
made  up  of  four  pieoes  joined  together  at  the  posts,  the  side  plates  of  the  latter  to  form 
the  cover  plates  for  the  joints.  The  posts  to  be  fi  veeighths-inch  boiler  plate  and  angle 
iron.  Tie  bars  to  be  of  wrought  iron  varying  from  4  inches  by  ^  inch  to  7  inches  by  1 
inch,  eye  bolts  to  be  from  2  inches  to  3  inches  diameter.  For  the  particular  form  and 
dimensions  of  the  respective  pieces,  as  well  as  for  the  riveting,  see  plan. 

Needle  Beams — to  be  formed  of  two  sections  of  channel  iron,   each  7  inches  deep 

and  2^  inches  wide,  fastened  together  2\  inches  apart  by  means 
of  screw-bolts  ^  inch  diameter,  and  inside  ferrules.  Two  of  these  beams  will  be  about 
28  feet  long,  and  two  about  14  feet^  for  each  span. 

Floor  Timbers — to  be  of  pine,  varying  from  6  inches  by  8  J  inches  to  6  inches  by  11 

inches.  Thei*e  are  to  be  six  ranges  over  each  span ;  where  they  connect, 
the  ends  are  to  be  half  checked  12  inches  and  butted.  The  timbers  are  to  be  fastened  to  the 
needle  beams  at  every  crossing  with  bolts  f  inch  diameter,  and  suitable  cast  iron  washera 
are  to  be  put  under  the  nuts.  After  the  timbers  are  in  place,  the  upper  sides  of  them 
are  to  be  trimmed  in  such  a  manner  as  to  give  a  proper  crowning  for  the  floor. 

Floor. — ^The  lower  course  to  be  of  pine  plank  2^  inches  thick,  and  in  widths  of  not 
more  than  8  inches,  laid  transversely  from  one  to  three  inches  apart,  and 
fastened  to  the  bearing  timbers  by  pressed  spike,  five  inches  long.  The  upper  tier  of  plank 
to  be  seasoned  white  oik,  two  inches  thick,  laid  longitudinally,  and  fastened  with  5-inch 
pressed  spikes.  It  will  extend  8^  feet  on  each  side  of  the  centre  line  of  the  bridge.  The 
lower  tier  of  plank  will  extend  out  under  the  lower  rail  of  the  balustrade,  and  finish  by 
a  moulding  of  zinc. 
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Baltjstbadb. — On  each  side  of  the  stationary  portions  of  the  ttvucture,  a  balustrade 

is  to  be  formed,  finishing  with  the  parapet  walls  at  the  approaches, 
and  the  parapet  on  the  bridge  seat  piers.  It  will  have  moulded  top  and  bottom  rails,  and 
cast  iron  open  panels.  The  bottom  rails  are  to  be  secured  to,  and  carried  on,  plates  of 
wrought  iron  and  angle  pieces  attached  to  the  needle  beams.  The  rails  are  to  be  of  sound 
and  well-seasoned  white  oak  timber,  dressed  and  neatly  finished,  to  correspond  vith  the 
members  of  the  stone  work  at  each  end.  For  further  details  of  the  mode  of  construction 
and  attachmedt  to  the  bridge,  as  well  as  for  the  stay-brackets,  etc.,  see  drawing. 

Painting. — All  the  channel  bar  beams,  wrought  and  cast  iron  work  connected  with 
them,  must  receive  one  coat  of  red  oxide  paint  before  they  are  put 
together,  and  the  wood  work  a  priming  coat  of  white  lead  and  linseed  oil.  When  the  bridge 
works  are  in  place,  the  whole  (floor  excepted)  must  receive  two  full  coats  of  the  best 
white  lead  and  linseed  oil  paint,  in  such  colors  as  may  be  directed  ;  sufficient  time  must 
be  given  for  each  coat  of  paint  to  harden  properly  before  the  second  or  third  coat  is  put  on. 

Scaffolding. — The  bridge  will  have  to  be   erected  in  the  position  it  is  to  occupy 

when  used  for  publie  travel.  To  accomplish  this,  suitable  scaffolding 
of  trestle  work  must  be  provided  and  built  by  the  contractor  across  the  canal,  at  his  own 
cost  and  expense.  It  must  be  made  sufficiently  strong  to  carry  the  structure,  and  be  raised 
to  the  height  of  the  under  side  of  the  upper  chords  and  throughout  be  well  secured  by 
braces,  both  transversely  and  longitudinally.  If  the  chords  are  put  together  elsewhere 
than  on  the  scaffolding,  ihey  muist  not  be  lifted  to  their  position  in  lengths  of  more  thaa 
40  feet  at  a  time.  Arrangements  must  be  made  to  urge  forward  the  works  in  such  a 
manner  that  the  scaffolding  can  be  fully  removed  from  the  caaal  by  the  contractor  on  or 
before  the  25th  day  of  April  next 

The  drilling  of  holes  for  all  those  parts  of  the  work  which  require  to  be  attached 
to  the  masonry  must  be  done  by  and  at  the  expense  of  tke  contractor,  and  should,  there- 
fore, be  indluded  in  the  prices  tendered  for  iren  work. 

Patterns — for  the  iron  work  will,  for  the  most  part,  be  furnished  to  the  contractors  ; 
but  some  of  them  will  have  to  be  slightly  altered,  and  for  some  parts  of 
the  work  new  patterns  will  require  to  be  made  by  and  at  the  expense  of  the  contractx>r. 

On  the  completion  of  the  bridge,  all  the  patterns  used  for  castings  or  otherwise,  in 
connection  with  the  work,  whether  they  were  furnished  to  the  contractor,  or  made  by 
him,  must  be  pu^  into  good  order,  packed  in  suitable  cases,  and  handed  over  to  the 
Department  of  Public  Works  before  the  final  estimate  is  paid.  All  the  cost  of  alterations 
to  old  patterns,  and  the  expense  uf  making  new  ones,  must  be  borne  by  the  contractor,  the 
outlay  on  which  must  be  included  in  the  prices  tendered  for  the  works. 

All  the  materials  msed  in  the  structure,  whether  wrought  iron,  cast  iron,  oak  or  pine- 
timber,  or  whatever  is  required,  must  be  of  the  best  quality  of  their  respective  kinds,, 
prepared,  worked,  finished  and  fitted  up  as  described  in  the  foregoing  specification,  and 
represented  in  the  plans  exhibited. 

Detailed  Plans. — ^The  plans  exhibited  are  intended  to   show  the  oontamplated 

arrangements  and  general  mode  of  construction,  but  for  the  full 
understsmding  of  the  design,  when  patterns  are  not  furnishell,  further  cietailed  plans  will  be 
supplied  for  such  parts  of  the  structure  as  may  be  considered  necessary  as  the  works 
proceed. 

It  is,  however,  to  be  clearly  and  distinctly  understood,  that  in  case  any  details  of  the 
work  required  are  not  shown  on  the  plans  or  herein   described^   the  work  necessary   to 
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carry  out  the  design  must,  nevertheless,' be  done  by  the  contractor,  at  the  rates  stated  in 
the  tender  for  simiJar  or  cori*esponding  parts  of  the  works.  ^ 

Service  Ground,  etc. — The  contractor  roust  provide,  at  his  own  cost  and  expense^ 

all  the  service  ground  that*  ma^  be  required  for  the  preparing 
or  placing  of  materials.  All  the  rolled  iron  for  chords,  beams,  etc.,  also  all  the  timber 
required  for  the  bndge,  must  be  provided  and  ready  for  inspection  on  or  before  the  4tli 
day  of  March  next. 

Contractors  should  bear  in  mind  that  no  advances  or  payment  will  be  made  m 
materials  until  they  are  in  the  works,  or  on  canal  property  in  the  vicinity  of  where  the 
bridge  is  to  be  built. 

The  works  must  be  conducted  in  such  a  manner  as  to  satisfy  the  Department  of 
Public  Works  that  the  whole  can  be  completed,  and  the  bridge  fully  ready  for  public 
traffic,  on  or  before  the  28th  day  of  Apdl  next,  1879. 

•    JOHN  PAGE, 

Chief  Engineer  of  Public  Works 
Ottawa,  30th  January,  1879. 


BRIDGE  over  ihe   head  of  the  second  locica  above  Montreal  Harbor^ 
or  Mill  Street  crossing  of  ihe  LACHINE  CANAL. 


The  bridge  will  be  154  feet  in  length  on  the  centre  line  of  the  roadway,  and  will 
extend  over  the  upper  entrance  to  both  the  new  and  old  locks.  It  will  be  on  the  ''Howe 
Truss"  principle,  18  feet  wide  between  the  centre  line  of  each  truss.  In  the  middle  ii 
will  be  carried  on  a  turntable,  which  will  serve  for  pivoting  the  bridge,  and  be  in  every 
respect  similar  to  the  one  describeii  in  the  preceding  speciGcation  for  Wellington  Street 
Bridge. 

The  general  arrangement  of  the  structure  in  all  its  parts  will  be  the  same  as  shown 
and  described  for  Wellington  Street  Bridge,  except  that  the  truss  will  be  6}  feet  hig^ 
between  the  chords,  and  the  latter  12  inches  by  13^  inches  formed  of  three  thicknesses  of 
sound,  well-seasoned  white  oak  plank ;  the  main  braces  are  to  be  heavier,  but  the  panels 
will  have  the  same  spread. 

All  the  patterns  used  for  tho  castings,  etc.,  of  Wellington  Strret  Bridge  can  be  used 
for  those  required  for  the  bridge  above  the  enti-ances  to  the  second  locks,  except  those  for 
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the  prism  blocks,  tbe  double  washers  for  the  tie-rods  on  the  top  cords,  nnd  brackets  for 
the  cams.     For  these  three  different  items  of  work  new  patterns  will  be  required. 

With  the  exceptions  above  stated,  the  foregoing  speci6cation  and  details  for  the 
movable  or  swinging  j)art  of  Wellington  Street  Biidge  is  in  every  respect  applicable  to 
the  bridge  to  be  built  abo>'e  the  entranci"  to  the  second  locks,  leading  to  Mill  Street,  and 
for  which  tenders  are  now  also  invited. 

Tt  may  further  be  stated  that  the  time  fixed  for  the  materials  to  be  furnished  (4th 
Mai'ch  next) ;  the  complete  removal  of  all  scaffolding  by  the  25th  Apiil ;  the  condition 
on  which  advances  or  progress  payments  will  be  made,. and  the  time  fixed  for  the  com- 
pletion of  the  work  (28th  day  of  April  next,  1879),  as  well  as  all  the  other  conditions 
stated  in  the  Wellington  Street  BiiHge  specification,  are  to  be  clearly  and  distinctly 
understood  as  applicable  and,  in  every  respect,  Jis  binding  on  the  contractor  as  if  thej 
had  been  prepared  and  made  specially  for  the  execution  of  the  work  on  and  for  the  bridge 
to  be  built  above  the  enttunce  to  the  second  locks,  or  Mill  Street  crossing  of  the  canaJ. 

JOHN  PAGE, 

Chitif  Engineer  of  Public  Works. 
Ottawa,  30th  January,  1879. 


APPENDIX  No.  38. 


LACHINE    CANAL 


SPECIFICATION  of  the  Work  to  be  done  on  SECTION  No.  THREE 

of  the  ENLARGEMENT, 


This  section  extends  from  near  the  upper  side  of  Wellington  Basin  to  Station  No.  50^ 
about  700  feet  above  St.  Gabriel  Lock,  and  is  a  little  over  three-quarters  of  a  mile  in 
lengthy  the  respective  boundaries  of  which  may  be  seen  marked  out  prominently  on  the 
ground.  The  works  upon  it  consist  chiefly  in  the  enlargement  of  the  channel  to  a  mean 
width  of  200  feet,  and  to  an  uniform  depth  of  13  feet  below  the  assumed  water  line ; 
building  piera  and  abutments  for  Wellington  Street  Swing  Bridge ;  the  construction  of  a 
lift  lock,  regulating  wier,  raceway  and  bridge  abutments  j  taking  down  the  upper  thir- 
teen feet  or  more  of  the  third  lock  and  building  it  again,  using  new  face  stone  through- 
OHt ;  securing  the  lower  part  of  the  north  wall,  and  forming  a  temporary  regulating  weir 
and  raceway  on  the  Qouth-east  side  of  the  canal,  etc.,  etc. 

The  water  level  of  the  different  reaches  is  to  be  kept  at  the  same  height  as  at  present, 
and  the  foundation  of  all  permanent  structures,  such  as  the  lock,  weir  and  dock  walls, 
bridge  abutments,  etc.,  are  to  be  placed  sufficiently  low  to  afford  a  depth  of  water  suited  to 
li  feet  on  the  mitre  sills  of  the  lock^ 

At  the  lower  end  of  the  section  the  channel  will  be  widened  on  the  south  side,  and  be 
continued  upward  on  such  a  line  that,  opposite  the  St.  Gabriel  Basin,  the  outting  for  the 
enlargement  shall  be  wholly  on  the  north  side  of  the  canal ;  thence  upward  to  the  end  of 
the  section  the  increased  width  will  be  taken  off  that  side. 

The  side  lines  of  the  channel  and  the  position  of  the  respective  structures  will,  for  the 
most  part,  correspi»nd  with  the  lines  shown  in  red  on  the  general  plan  exhibited.  The 
Department  of  Public  Wlorks,  however,  reserves  to  itself  the  right  of  changing  the  whole 
or  any  part  of  the  line  to  such  an  extent  as  will  admit  of  widening  the  channel  wholly  on 
either  one  side  or  the  other,  or  of  increasing  the  width  on  both  sides,  as  may  be  subse- 
quently determined ;  also  of  altering  the  position  of  any  or  all  of  the  structures  one 
hundred  feet,  either  to  the  right  or  left,  or  of  placing  any  or  all  of  them  two  hundred  feet 
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either  upward  or  downward  from  that  indicated  on  the  plan,  or  in  such  other  position  as 
may  be  considered  the  most  advantageous  for  the  purpose  contemplated.  • 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  operations  are  commenced  or  during  their  progress,  without  giving  cause  for  any 
increase  or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

Part  of  the  material  excavated  from  the  channel  and  from  the  foundations  of  the  side 
walls,  bridge  piers  and  abutments  can  be  deposited  on  that  portion  of  the  canal  property 
bounded  on  the  ^ast  by  Wellington  Street,  on  the  south  by  St.  Patiick  Skreet,  and  on 
the  north  by  what  is  called  Canal  Street.  This  lot  of  ground  is  barely  two  acres  area,  but 
the  spoil  bajik  formed  upon  it  can  be  carried  up  to  the  height  of  12  feet  or  more  over  the 
level  of  the  canal  banks  and  adjoining  streets,  by  keeping  at  such  a  distance  from  the 
streets  and  roads  as  not  to  interfere  in  any  way  with  the  public  travel. 

The  Government  property  on  the  north  side  of  the  canal,  east  of  St.  Gabriel  Lock, 
and  between  the  latter  place  and  the  basins  recently  formed  in  that  vicinity,  is  also  to  be 
used  for  "  spoiling  "  material  taken  from  the  excavation  of  the  channel,  foundation  of 
side  walls,  as  well  as  for  that  taken  from  the  pits  of  the  lock,  regulating  weir  and  race* 
way.  The  western  part  of  this  land  is,  however,  to  be  reserved  for  service  ground  for 
stone,  timber,  etc.,  required  for  lock,  regulating  weir,  etc. 

■ 

"^^JJJJ  When  spoiling  the  excavated  material  at  this  place,  the  rear  part  of  the  ground  or 
that  adjoining  Ottawa  Street  is  to  be  made  up  first,  and  the  arrangements  must  be  such 
that  the  bank  shall  be  carried  up  throughout  to  an  uniform  height  of  12  feet  over  the 
surface  water  level  of  the  canal. 

The  spaces  contemplated  to  be  at  a  future  time  occupied  by  basins  are  not  to  be  used 
for  spoil  ground  until  after  the  adjoining  parts  of  the  land  shall  have  been  made  up  to  the 
height  above  stated. 

It  will  be  observed  from  the  position  of  the  works  that  a  large  proportion  of  the 
widening  and  deepening  can  be  done  by  machinery  during  the  summer  months,  without  in 
any  way  interfering  with  navigation.  Contractors  will  therefore  be  expected  and  required 
to  provide  the  necessary  equipment  for  that  purpose,  and  be  prepared  to  move,  haul, 
transport  and  elevate  the  material  in  such  a  manner  as  will  enable  it  to  be  expeditiously 
conveyed  to  and  deposited  at  the  places  and  in,  the  manner  above  mentioned. 

Before  the  banks  in  the  vicinity  of  the  proposed  basins  are  formed,  especially  at  the 
north  end  of  them,  adjoining  Ottawa  Street,  all  sods,  turf,  muck  and  loose  earth  must  be 
removed  for  a  space  of  20  feet  in  width  on  each  side,  and  for  such  a  depth  as  may  be 
Tequire<]  to  secure  a  water-tight  connection  with  the  bank  to  be  f  opned  over  the  seat  thus 
prepared. 

If  any  of  the  adjoining  proprietors  are  desirous  of  having  their  land  raised  to  such  an 
extent  as  would  be  likely  to  form  more  advantageous  'Spoil  ground  than  that  above  men- 
tioned, the  contractors,  on  receiving  the  sanction  of  the  Department  of  Public  Works, 
may  use  part  of  the  excavated  material  for  that  purpose. 

Where  the  present  banks  of  the  canal  or  any  portion  of  them  are  cut  away  by  the 
widening,  and  where  another  bank  has  to  be  formed  either  in  part  or  as  a  whole,  especially 
if  the  ground  is  below  water  line,  the  surface  must  be  removed  for  such  a  depth  and  width 
as  may  be  directed,  and  the  new  bank  be  formed  of  the  best  description  of  material  that 
can  be  obtained  in  the  vicinity,  put  on  in  layers  in  the  manner  subsequently  described. 
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In  all  cases  care  must  be  taken  to  place  the  best,  most  solid  and  water-tight  earth  iu 
4hMt  part  of  the  bank  adjoining  the  canal,  and  to  place  all  coarse  materials,  or  such  aa  an 
permeable  to  water,  on  the  outer  side,  or,  if  required,  remove  them  to  the  nearest  apod 
bank. 

The  bottom  of  the  channel  is  to  be  made  of  an  uniform  depth  of  13  feet  below  water 
line,  and  the  foundauon  for  the  side  or  dock  walls  is  to  be  sunk  2|  feet  lower.  The  atal 
for  the  walls,  however,  is  not  to  be  excavated  to  within  ten  inches  of  the  bottom  imtfl 
after  the  canal  has  been  emptied,  when  it  must  be  sunk  to  the  depth  above  stated,  sad 
either  trimmed  off  level  throughout  or  made  with  a  descent  toward  the  rear  of  about  tv» 
inches  to  the  foot,  as  m%7  be  directed. 

An  allowance  of  one-half  horizontal  to  one  vertical  will  be  made  in  the  excavatioB 
for  a  slope  in  the  rear  of  the  side  walls.  In  embankments  the  side  slopes  are  to  be  made 
two  horijEontal  to  one  vertical,  or  to  such  other  angle  as  circumstances  maj  requiro. 

The  contractor,  when  proceeding  with  the  works,  must  invariably  be  guided  by  the 
levels  given  for  bottom  of  cuttings,  height  and  grade  of  banks,  and  lines  marked  out  by 
the  officer  in  chaxge. 

Embankments  must  be  formed  to  the  angle  required,  and  throughout  be  made  uniform 
and  neatly  trimmed,  so  as  to  present  a  fair  outline  corresponding  to  the  places  where  thflj 
are  situated. 

The  material  excavated  from  tbe  lock  pit,  weir  pit  and  raceway,  must  be  hauled  to 
and  disposed  of,  on  the  si)oil  ground,  previously  mentioned  aa  near  the  basins  recently 
formed  on  the  north  side  of  the  canal. 

To  effect  this  object,  the  contractor  must  construct  and  work,  at  his  own  expense  and 
risk,  a  floating  bridge  or  other  movable  structure,  across  the  tail  race  from  the  miUa^ 
which  is  also  a  navigable  channel  that  must  be  kept  open  for  the  passage  of  vessels. 

Part  of  the  material  to  be  removed  at  the  upper  end  and  below  the  look  must  be 
reserved  for  the  purpose  of  making  up  the  embankments  in  rear  of  tbe  lock  walls,  weir 
and  raceway  walls,  which,  in  like  manner  as  at  all  places  where  a  water-tight  bank  ia 
required,  must  bo  hauled  on  in  carts  or  wagons  and  laid  on  in  layers  not  exceeding  nine 
inches  in  depth  at  a  time  ;  and  if  considered  necessary  by  the  officer  in  chaige,  water 
must  be  thrown  over  each  layer  to  assist  in  consolidating  the  bank. 

The  works  will  be  let  in  items,  as  shown  on  the  printed  forms  of  tender,  which  will 
be  strictly  adhered  to  and  no  offer  considered  unless  in  strict  accordance  with  the  foim. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely: 
*'  earth  "  and  **  rock,''  the  former  to  embrace  all  kinds  of  material  found  in  widening  and 
deepening  the  channel,  except  absolutely  connected  *' quarry  hx^l"  and  boulders  cost- 
taining  one-third  of  a  cubic  yard  and  upwards.  The  prices  tendered  for  these  items  to 
cover  the  entire  cost  of  removing  and  placing  the  material  in  spoil  bank,  as  heraa 
described,  forming  and  grading  towing  path  and  finishing  up  embankments  in  rear  of  dock 
or  side  walls  in  rear  of  lock,  weir  and  raceway  walls  and  wherever  required  on  the 
loction,  in  a  workmanlike  and  satisfactory  manner  and  agreeably  to  the  desiga 
oontemplated. 

FuDDLB. — ^Wben  necessary  to  guard  against  leakage  in  any  of  the  banks,  a  puddle 

wall  must  be  carrii  d  up  at  t!)e  same  time  as  the  bank  is  formed.  It  moa^ 

ba  mac  a  of  the  best  description  of  material  for  the  purpose  that  can  be  obtained  on  Uia 
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seotion,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  eaoh  of  which  must  be 
watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and  pounded,  and 
everytbing  done  that  may  be  required  to  form  puddle  walls  impervious  to  water.* 

.  About  2^  acres  of  the  ground  below  the  lock,  on  the  north  side  of  the  canal,  may  be 
used  by  the  contractors  as  service  ground  for  depositing  materials  for  the  work,  and  a 
small  piece  of  land  above  the  lock,  on  what  is  called  '^The  Island,"  may,  after  the  neces- 
sary arrangements  have  been  made,  be  used  for  a  like  purpose,  but  all  other  service 
ground  must  be  provided  by  the  contractor,  at  his  own  cost, and  expense. 

It  is  to  be  clearly  and»  distinctly  understood  that  the  whole  of  the  work  to  be  done 
for  the  deepening  and  enlarging  of  the  canal  on  this  section  (No.  3),  will  be  measured^ 
computed  ani  paid  for  in  the  *' solid."  For  this  purpose,  before  the  works  are  com- 
menced, levels  will  be  taken  of  all  that  portion  of  the  ground  to  be  removed  over  the 
water  surface,  and  accurate  soundings  made  (with  reference  to  fixed  and  permanent  bench 
marks),  at  short  distances  apart  along  tha  whole  length  and  breadth  of  the  work.  A 
duplicate  copy  of  the  cross  sections,  madtr  from  these  levels  and  soundings,  is  to  remain  on 
record  in  the  ot&ce  of  the  Department  of  Public  Works,  another  in  the  office  of  the 
Kesident  Engineer,  and  from  these,  together  with  levels  and  soundings  taken  after  the 
whole  have  been  comf)leted,  will  be  computed  the  qut^tities  of  excavation  and  work  done, 
for  which  payment  will  be  made. 

Lock — to  be  270  feet  in  length  between  the  gate  quoins^  45  feet  in  width  between 
the  side  walls  at  bottom  ;  it  will  be  placed  on  the  north  side  of  the  present 
lock,  and  be  parallel  to  it,  and  so  situated  that  the  longitudinal  centie  line  throngh 
the  tespective  structures  will  be  78  feet  apart,  and  the  transverse  range  of  the  upper  gate 
qunius  will  be  about  30  feet  lower,  or  to  the  east  of  those  in  the  old  lock  ;  hence  the 
lower  quoins  of  the  latter  will  be  100  feet  west  of  those  in  the  new  structure. 

A  retaining  wall,  about  115  feet  in  length,  must  therefore  be  built  in  continuation^ 
eastwaiil,  of  the  north  wall  of  the  present  lock,  which,  at  ite  lov/er  end,  will  be  connected 
with  the  louver  south  wing  walls  of  the  new  lock. 

Arrangements  have  also  been  made  for  a  road  crossing,  by  the  extension  of  the  upper 
wing  walls  to  form  the  seat  and  bearings  for  a  swing  bridge. 

• 

At  the  lower  end,  a  reb^ining  wall  290  feet  long,  will  be  built,  on  a  line  in  continua- 
tion of  the  north  wall  of  the  new  lock,  for  the  purpose  of  giving  additional  security  to 
the  tail  race  from  the  regulating  weir,  and  forming  a  place  where  vessels  can  make  fast 
to,  when  neces^^ary. 

» 

The  walls  of  the  old  lock,  being  in  a  ruinous  condition,  are  to  be  taken'^down  to 
fully  two  fe^t  below  the  surface  of  the  lower  reach,  or  to  such  other  depth  as  may  be 
requii-ed  ;  and  the  walls  are  again  to  be  built  up  with  an  entirely  new  and  better  kind  of 
face  stone. 

The  walls  above  mentioned,  with  the  exception  of  those  directly  connected  with  the 
present  navigation,  are  all  to  be  commenced  at  a  depth  that  can  l)e  adapted  to  vesAels 
drawing  14  feet  water  passing  th)X)ugh  the  canal  ;  otherwise  the  bottom  and  mitre  sills 
of  the  L>ck,  as  well  as  the  redlining  and  bridge  seat  walls  ai*e,  respectively,  to  hejiv&  feet 
lower  than  those  at  present  in  use. 

'i'he  faces  of  the  several  walls  above  mentioned  are  to  be  of  the  best  description  of 
properly-dressed  gray  limestone,  backed   up    with  large-sized  flat-bedded    stones  of  aa 
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approved  kind,  laid  throughout  in  hydraulic  cement  mortar,  and  placed  on  a  foondadoa 
of  timber  and  plank,  prepared  and  arranged  as  herein  described. 

Contractors  will  observe  that,  before  the  foundation  pit  for  the  lock  can  be  exca- 
vated to  the  pro|>er  depth,  or  laid  dry,  the  channel  leading  to  the  present  regulating  weir 
must  be  closed,  and  that  a  dam  must  also  be  made  at  the  lower  end  of  the  pit  to  keep  out 
the  water  of  the  reach  below. 

The  channel  alluded  to  cannot,  however,  be  closed  until  the  means  of  paggitig  a 
considerable  volume  of  what  is  called  the  surplus  water,  have  been  provided.  This,  it  is 
proposed  to  do  by  forming  a  temporary  weir  and  raceway  on  the  south  side  of  the  canal, 
at  the  place  and  in  the  manner  subsequently  described. 

It  should  also  be  borne  in  mind  that  the  leaky  and  defective  state  of  the  present 
lock  renders  it  indispensable  that  at  least  the  upper  13  feet  of  both  walls  should  be  taken 
down,  new  walls  built,  the  lower  part  of  the  north  wall  secured,  and  the  retaining  vail 
below  the  present  lock  constructed  before  the  dam  at  the  lower  end  of  the  pit  can  serve 
any  good  purpose,  or  the  temporary  raceway  on  the  south  side  be  formed. 

The  works  above  mentioned  having  been  completed  as  described  in  the  latter  part  of 
this  specification,  the  excavation  pf  the  lower  part  of  the  lock  pit  can  then  be  proceeded 
with  in  the  usual  manner.  It  is  to  be  made  of  suitable  dimensions  to  admit  the  side  and 
wing  walls,  and  to  correspond  with  the  lines  marked  out  by  the  officer  in  charge. 
G]*eat  care  must,  however,  be  taken  not  to  disturb  the  narrow  bank  between  the  present 
lock  and  the  pit.  On  this,  the  south  side,  a  slope  of  one-half  horizontal  to  one  vertical 
will  be  allowed,  and  on  the  north  side  and  ends  an  allowance  of  one  to  one  will,  in 
each  case,  be  made  for  the  slope. 

The  bottom  must  be  made  smooth  and  level  at  the  proper  height  to  afford  through- 
out an  uniform  bearing  for  the  foundation  timbers,  which  are  to  be  laid  and  covered  with 
three-inch  pine  plank,  to  form  a  protection  to  the  bottom,  and  a  bearing  surface  for  the 
side. 

Foundation  Timbers — to  be  of  pine   12  inches  square,  of  the   full  length  to  reach 

across  the  chamber  and  space  to  be  occupied  by  the  walls  on 
both  sides  ;  but  occasionally  two  timbers  may  be  used  to  make  up  the  distance,  one  of 
which  must,  however,  extend  from  the  rear  line  of  one  wall  across  the  chamber  to  18 
inches  under  the  front  edge  of  the  wall  on  the  opposite  side. 

They  are  to  be  laid  6  inches  apart  through  the  chamber,  above  the  upper  mitre  sU 
and  at  the  lower  end  of  the  lock,  and  must  rest  uniformly  throughout  their  entire  length 
on  the  bottom  and  on  mud  sills  placed  under  the  walls.  The  spaces  between  them  must, 
immediately  after  they  are  satisfactorily  laid,  be  well  filled  with  the  best  description  of 
puddle,  well  cut  and  rammed  ;  or,  if  directed,  the  spaces  at  the  ends  of  the  timbers  must 
be  made-up  with  concrete  ;  their  tops  must  be  dubbed  to  an  uuiform  surface  to  afford  a 
fair  bearing  for  the  planking.  The  timbers,  before  being  laid,  must  be  counterhewn,  if 
80  directed. 

Mud  Sills. — Two  ranges  of  mud  sills  are  to  be  placed  longitudinally  under  each  of 

the  side  walls.  They  are  to  be  of  pine  timber  12  inches  square, 
arranged  in  trenches  cut  for  their  reception,  and  laid  so  that  their  tops  shall  be  on  the 
same  level  as  other  parts  of  the  foundation.  The  spaces  alongside  of  them  must  be  well 
filled  with  puddle  and  also  a  space  of  4  inches  between  the  ends  of  the  respective  pieoes ; 
they  are  noc  to  pass  through  the  sheet  |)iles,  but  must  be  left  6  inches  short  on  each  side, 
which  space  is  to  be  filled  with  puddle  or  concrete  as  may  be  required. 
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MiTBE    Sill    Platform — to  be  1-4  feet  in  width,  made  up  of  timbers  12  inches 

square  and  of  a  length  to  reach  from  rear  to  rear  of  walls, 
all  of  which  must  be  counterhewn  and  well  jointed  with  a  plane  so  as  to  make  water- 
tight jointa  for  their  entire  length  and  depth.  They  ai-e  to  be  secured  by  five  wrought 
iron  screw-bolts  (1^  inches  in  diameter)  passing  horizontally  through  the  platform. 

Both  ends  of  each  of  the  three  middle  bolts  must  have  double  nuts  and  washers,  in 
order  to  form  a  connection  with  shackle-bolts  passing  through  and  secured  to  anchor 
timbers  laid  at  the  bottom  of  the  slieet  pile  trenches,  or  to  a  block  of  masonry  built  for 
that  purpose. 

The  joints  throughout  must  be  woU  caulked  with  at  least  two  threads  of  oakum^  and 
every  precaution  adopted  to  render  the  whole  water-tight. 

* 

Puddle  Trenches,  etc. — ^Five  or  more  trenches  are  to  be  cut  across  the  foundation 

for  the  reception  of  sheet  piles,  namely  :  One  at  the  upper 
side,  another  at  the  lower  side  of  each  of  the  mitre  sill  platforms,  and  one  at  th')  lower 
end  of  the  lock.  They  are  to  bo  sunk  5  feet  below  ^e  foundation  timbera,  and  are  not 
to  exceed  2^  feet  in  width.  One  side  of  each  trench  must  be  cut  plumb  and  smooth  so 
as  to  afford  an  even  bearing  to  the  piles  for  their  entire  depth. 

Afttr  the  anchor  walls  are  built,  or  anchor  timbers  arranged  and  the  piles  place  J, 
the  trenches  mvst  be  well  fiUed  with  puddle  to  the  height  of  the  adjoining  ground. 

The  puddle  must  in  all  cases  be  made  of  the  best  material  for  that  purpose  which 
can  be  obtained  within  one  mile  of  ttie  wvrk,  and  must  be  cut,  mixed,  prepared  and  laid  as 
directed  by  the  officer  in  charge.  Ranges  of  sheet  piles  are  also  to  be  placed  in  the 
foundation  of  the  chamber  if  so  directed. 

Sheet  Piles — to  be  4-inch  pine  plank,  placed  close  vertically,  generally  6  feet 

long  ;  they  are  to  be  jointed  with  a  plane,  and  the  edge  of  each  plank 
chamfered  on  the  side  next  the  trench.  When  placed  they  are  to  be  fastened  to  the 
platform  timber  with  8-inch  pressed  spikes,  two  through  th^  top  of  each  plank. 

""'"viBiifCi — to  consist  of  two  courses  of  pine  plank  ;  the  first,  3  inches  in  thickness, 
is  to  extend  over  the  whole  area  of  the  foundation ;  and  the  second 
comse,  2  inches  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber  and  at  both  ends 
of  the  lock.  They  are  all  to  be  iointed  with  a  plane,  and  when  being  laid  must  be  driven  up 
with  wedges  to  water-tight  jomts  ;  every  3  feet  in  width  of  planking,  in  both  eourses, 
most  break  joints  at  least  4  feet ;  and  the  upper  course  must  in  all  cases  break  joints 
both  lengthwise  and  transversely  with  the  one  underneath. 

'  The  lower  course  to  be  fastened  with  white  oak  treenails  9  inches  long  and  1| 
indies  diameter,  two  in  each  end  of  a  plank,  and  one  on  alternate  sides  at  every  crossing 
of  a  timber  ;  it  nust  be  dubbad  to  an  uniform  surface  before  the  seoond  course  is  laid  ; 
the  latter  to  be  fastened  witk  pressed  spikes,  two  at  each  end  of  a  plank,  and  one  at  each 
crossing  of  a  timber,  on  alternate  sides  of  the  plank. 

MiVRE  Sills — to  be  of  the  best  description  of  white  oak  timber,  properly  squared 

and  dressed  with  a  plane.     They  are  to  be  framed,  mortised,  tenonned 
and  secured  in  the  manner  shown  on  a  detailed  plan  to  be  furnished. 

The  main  sills  are  to  be  49  feet  long,  let  2  feet  into  the  wall  at  each  end  ;  they,  as 
well  as  the  braces,  must  be  of  a  size  to  stand  19x16  inches  when  dressed.  The  mitre 
sills  aretobel9xl9  inches,  checked  3  inches  into  the  platform  timbers^  and  Are  to  be 
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tenonned  into  each  other  at  the  mitre,  and  at  the  toe  tenonnml  and  boxed  into  the  maii» 
Bill.  A  c  ifcck  3  inches  deep  is  to  t)e  cut  in  the  lower  edge  of  the  mitre  sills  to  receive  the 
ends  oi  the  first  course  of  planking. 

Before  they  are  put  together,  all  the  mortiscH,  tenons  and  joints  must  he  veil 
coated  with  white  lead  ;  and  when  about  to  be  placed  in  their  bei'ths,  a  stri))  of  canv«B 
well  saturated  in  boiling  tar  is  to  l»e  placed  in  the  check  formed  in  the  platform,  iuto> 
vhich  the  mitre  sills  are  to  be  embedded. 

■ 

The  mitre  and  mnin  si'lsare  to  l^  connected  by  sti-ajo  of  wrought  iron,  3 J  inches- 
wice  and  tive-eighthH  (|)  (if  an  inch  thick,  let  in  flush,  fastened  with  bolts,  and  arranged 
as  shown  on  plan.  The  iioles  through  th(>m  must  bo  punched  so  as  to  retain  the  full 
strength  of  the  iron  ;  the  bolts  ai-e  t«  be  2  feet  4  inches  lung,  one  inch  and  a  half  (H")- 
diameter,  have  upset  beads,  and  be  well  ragged  at  the  point. 

Masonry. — The  lock  is  lo  be  8  feet  8  inches  lift,  and  the  siJe  walls  carried  up  to  % 
feet  over  the  surface  water  level  of  the  up[>er  reach,    or  to  the  height  of 
25  feet  10  inches  over  the  floor. 

The  chamber  and  recess  walls  are  to  be  0  J  feet  wide  at  the  bottom,  with  counterforts 
in  rear  6  feet  long  in  line  cf  wall  and  3  feet  pr(»jection,  and  ]»laced  not  moi^e  than  12 
feet  apart.     The  repesses  for  the  gates  are  to  be  made  2  feet  8  inches  deep  at  top. 

The  face  of  the  chamber  and  wings  is,  Ihrouajhout,  to  have  a  batter  of  one  in  iweHty- 
cw  ;  but  the  recess  walls  are  to  be  carried  up  plumb  on  both  front  and  rear,  except  fur 
A  distance  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  plumb  to  within  5  feet 
of  the  top,  thence  batter  to  the  rear  line  of  the  coping,  and  the  counteriorls  will 
terminate  within  5  feet  of  the  toii  of  the  coping. 

All  the  masonry  of  the  lock  must  l»e  of  approved,  sound  and  dumble  stones  ;  thosr 
forming  the  fa'^e  work  must  be  of  the  best  class  of  gray  limesione,  free  from  drvs,  siMias 
or  ether  defects,  and  must  be  at  least  equal,  in  every  respect,  to  the  best  of  the  stones- 
used  in  the  pi*esent  guard  lock  ai>  Lachine. 

The  fare  stones  must  be  of  an  uniform  texture  and  color,  and  laid  in  regular  couises  \. 
the  ashlar  work  may  vary  from  1  'I  to  30  inches  in  height  :  lh«  thickest  coui-ses  invannbly 
to  beplaced  at  the  hottom,  and  diminish  upwards  in  regular  succession  to  the  coume 
under  the  coping,  but  when  a  course  of  cut  stone  exceeds  18  inches  in  height,  the  face  uf 
the  chamber  may  be  made  up  of  two  courses  of  stone  of  equal  height. 

■ 

From  th*^  lower  end  of  the  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head 
to  12  feet  below  the  hollow  quoins,  the  face  work  is  to  be  o\  cut  stone,  dressed  ami  laid 
80  that  the  beds  and  end  joints  shall  not  exceed  three-sixd'cuths  of  an  inch. 

The  chamber  walls,  between  the  points  above  mentioned,  are  to  be  faced  with  a  go<id 
dft^rrijition  of  coursed,  houcharded  work  (coping  excepted),  laid  so  that  the  beds  and  end 
joints  shall  not  exceed  three-eighths  of  an  inch. 

Cut  Stones — to  be  neatly  dressed  and  houcharded  ;    made    square,    bevelled  or 

otherwise  suite«l  to  the  positions  they  are  to  occupy  in  the  w.»rk. 
The  arris  «  must  be  kept^ood,  their  upper  and  lower  l)ed}'  made  ]>anillel,  an  I  their  end. 
joints  in  all  cases  kept  full  for  at  least  two-thirds  the  depth  of  their  beds. 
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The  back  part  of  the  stones  must  be  bammered  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  form   with  them  joints  not  exceeding  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  ill  line  of  wall,  and  not  less  than  two  and  three  feet  depth  of  bed  on  the  alternate 
ooui-ses.  1 1  each  course  must  be  headers  of  at  least  two  feet  length  of  face  and  4^  feet 
deptli  of  bed,  pljiced  not  more  than  eleven  (11')  feet  apart  from  centi*e  to  centre.  The 
headers  in  each  coui-se  are  to  be  arranged  as  nearly  as  possible  mid-way  between  those  Id 
the  course  immediately  below. 

No  two  vertical  joints  in  adjoining  courses  are  to  be  nearer  each  other  than  12  inches^ 
and  cai*e  must  be  taken  that  the  bond  in  rear  of  the  face  stone  is  also  properly  formed 
throughout. 

'  When  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the  stretchers 
in  the  alternate  coui'ses  must  be  at  least  l^  times  their  height  and  the  headers  2^  times 
their  heij^ht ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  two-thirds  (§)  the 
lengtii  of  its  face. 

Hollow  Quoins — to  be  alternately  headers  and  stretchers,  the  former  at  least  ij 

feet  face  and  5i  feet  depth  of  bed,  the  latter  5  J  feet  face  and 
4^  feet  bed  in  the  toji  courses,  increasing  in  tlimensions  downwards  at  a  rate  suited  to  the 
batter  of  the  wall.  The  benders  are  to  be  checked  so  as  to  bond  at  least  one  foot  over  the 
faoH  stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  giadually 
increasing  downwards  at  a  rate  corresponding  to  the  batter  of  the  wall ;  the  hollnw  to  be 
dressed  outtiueand  smooth  to  a  radius  of  8  inches,  from  which  the  heel  is  to  run  off 
obliquely  to  the  line  of  the  wall.  Patterns  for  the  hollow  quoins  will  be  furnished  by  the 
engineer,  after  the  contnictor  has  given  the  height  of  the  coui-ses  ho  intends  to  use. 

Recess  Quoins— to  be  also  4^  by  5|  feet  and  5^  by  4^  feet,  laid  alternately  ont- 
bond  and  in-bond,  bevelled  as  shewn  on  plan  ;  the  headei*s  to  be  checked  so  as  to  make 
return-bond  with  the  ashlar  of  the  recess. 

Chain  Wells  and  Man-Holes. — There  are  to  be  eijjht  chain  wells  in  the  position. 

indicated  on  the  plan  ;  each  w»-ll  will  be  two  feet 
aqtifire  inside,  and  the  man-holes  from  them  to  the  fi-oiit  of  the  lock  walls  are  to  b«  made 
at  the  angles  and  widths  to  j^ermit  the  play  of  the  chains  and  of  such  height  as  the 
engineer  may  direct. 

The  sills  and  lintels  to  be  of  stone  snflRoiently  large  to  reach  across  the  opening  and 
one  foot  on  each  side  ;  the  bottom  to  slope  towards  the  inside  of  the  lock  so  as  to  prevent 
the  chain  when  slack  lodging  in  the  man-holes  ;  sheaves  for  the  drag  chains  aie  to  be 
in<«erted  and  secured  near  the  upp«r  inner  angles  of  the  ninn  holes.  The  face  stones  of  the 
-wells  and  man-holes  to  1  e  of  like  dimensions,  and  cut  in  like  manner  as  the  face  walls  of 
the  receas,  and  are  to  be  properly  bonded  over  and  with  each  other  at  the  angles. 

Checks. — For  the  reception  of  stop- water  timbers,  two  checks  are  to  be  formed  in 
the  face  of  the  win/jjs  at  both  «'nds  of  th^  lock  ;  they  ai-e  to  be  arranged  as 
sliown  on  plan,   be  2  feet  apai-t,   12  inches  wide  and   6  inches  deep  at  the  top,  and  made 
plamb  in  the  rear. 

Coursed  Work, — for  the  face  of  ^he  chamber  walls,   may  be  9  inches  high  and 

upwards,  but  a  course  once  commonceil  must  be  continned  the 
jMme  height  thronghont,  and  in  no  cases  will  n>ore  than  t^o  courses  be  allowed  to  make 
up  the  height  ot  one  course  of  cut  stone.    They  must  be  at  least  2C  and  30  inches  depth 
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of  bed  in  the  alj^mate  courses,  and  have  not  less  than  2  feet  length  of  face  in  line  of  wall. 
In  every  course  there  are  to  be  headers  of  at  least  20  inches  length  of  face  and  4  feet 
depth  of  bed,  placed  not  more  than  12  feet  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headeis  and  stretchers  must  be  at  least  two-thirds 
the  length  of  their  face. 

The  face  of  the  stones  mast  be  dressed  to  the  batter  of  the  wall,  boucharded,  and  the 
arrises  kept  good.  The  upper  and  lower  beds  must  be  made  parallel  for  their  entire 
depth  and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole 
to  be  dressed  so  that  the  horizontal  and  vertical  joints  of  the  stone  when  in  place  shall 
not  exceed  three-eighths  of  an  inch. 

Backing — to  be  of  an  approved  class  of  large  well-shaped  stones  not  less  than  6 

inches  in  thickness  and  4  feet  area  of  bed,  laid  level  in  full  mortar  beds 

and  properlj  bonded  throughout  the  wall ;    where  the  depth  of  the  face  stone  equals  or 

exceeds  12  inches,  two  thicknesses  of  backing  may  be  used,  provided  their  joint  depth 

does  not  exceed  that  of  the  face  work. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  an  uniform  and 
equal  bearing  on  the  course  below.     No  pinning  will  be  permitted. 

The  edges  of  all  thin  wedge-shaped  stones  must  be  broken  off  so  as  to  be  at  least  6 
inches  thick,  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stone,  it  must 
be  still  further  reduced.  After  this  has  been  done,  the  stone  laid  and  the  vertical  joints 
properly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  the  next  course. 

The  backing  stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  stone 
against  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall.  The  black 
limestone  used  for  ordinary  building  purposes  in  Montreal  will  not  be  allowed  in  the  work. 

CopiKa  Stokes — of  the  chamber,  recesses  and  wing  walls  are  to  be  4  feet  wide  on 

top,  increasing  in  width  downwards  to  the  frost  batter  in  the  rear 
and  to  the  face  batter  of  the  walls,  except  in  the  recesses,  where  the  face  will  be  plumb. 
They  are  to  foe  at  least  15  inches  in  height  of  course  and  not  less  than  4  feet  long  in  line 
of  wall. 

Ck>ping  of  a  like  height,  but  for  the  most  part  in  larger  pieces,  will  extend  over  the 
buttresses  for  the  chain  wells,  for  the  arrangements  of  which,  as  well  as  for  the  quoins,  a 
detailed  plan  will  be  furnished. 

The  hollow  quoin  coping  must^  however,  be  at  least  6|  feet  square  on  top  and  2  feet 
depth  of  bed. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full,  the  upper  bed  and  face 
neatly  dressed  and  the  inner  top  arris  rounded  off  to  a  radius  of  3  inches.  The  whole  to 
be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 

A  dowel,  4  inches  long,  of  l^inck  iron,  to  be  inserted  in  every  joint  15  inches  hack 
from  the  face  and  six  inches  from  the  top. 

The  descent  from  the  coping  of  the  lock  to  that  of  the  retaining  wall  below  it,  on 
the  west  side,  is  to  be  made  by  means  of  a  range  of  steps  4  feet  in  width,  cut  out  of  the 
solid  ;  the  rise  of  each  not  to  exceed  9  inches  and  the  treads  to  have  an  uniform  width  of 
12  inches.  They  are  to  be  arranged,  placed  and  secured  in  like  manner  as  those  at  the 
lower  end  on  the  east  side  of  the  second  lock. 
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Breast  Wall — will  be  carried  up  to  within  6  inches  of  the  bottom  of  the  upper 

reach  unconnected  with  the  side  walls  of  the  lock  :  it  will  be  of 
coai*sed  masonry  7  feet  wide  at  bottom,  plumb  in  the  rear  and  on  the  lower  side,  battered 
to  a  width  of  5  feet  at  the  top  and  then  corered  with  large  flat-bedded,  scabbled,  and«well 
jointed  coping  stones. 

Mortar. — ^The  whole  masonry  of  the  locks  and  other  structures  to  be  described 
must  b«  laid  in  mortar  made  of  the  best  hydraulic  cement,   mixed  with 
clean,  large-grained,  ^harp  sand,  generally  in  the  proportion  of  two  of  sand   to  one  of 
cement,  or  such  other  proportions  as  may  be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  used 
must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided  by  the 
contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  use, 
and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  in  charge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  n^ortar,  or  by  using  about  1^  of  clean,  sharp  sand  to  one  of  cement  and  adding  as 
much  water  as  may  be  required  to  make  the  whole  run  freely  when  properly  mixed. 

» 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be 
washed. 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  backing  must  be  well  washed  if  clay  or  other 
soil  adheres  to  them  ;  an«l  in  warm  weather  the  beds  and  joints  of  the  stones  must  be 
moistened  with  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  them  are  allowed  to  remain  in  an  unflnished  state 
over  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thoroughly  protect 
them  from  the  action  of  frost. 

Bridob  Siat. — To  form  bearings  for  a  swing-bridge,  walls  are  to  extend  upward,  in 

continuation  of  those  of  the  look,  as  represented  on  general  plan. 
They  are  to  be  built  upon  a  foundation  of  timber  and  plank,  the  top  of  which  will  be  at 
least  one  foot  below  the  bottom  of  the  upper  reach. 

The  timbers  are  to  be  of  pine,  12  inches  square,  counterhewn,  and  laid  longitudinally 
in  five  continuous  ranges,  about  9  inches  apart,  in  such  a  manner  as  to  rest  uniformly  on 
the  bottom  throughout  their  entire  length,  and  so  that  no  two  joints  on  adjoining  ranges 
shall  be  nearer  than  6  feet  to  each  other.  The  spaces  between  them  must  be  well  filled 
with  concrete,  or  otherwise,  as  may  be  directed.  Th9  top  of  the  timbers,  when  laid,  must 
be  dubbed  to  an  uniform  surface  to  receive  the  covering,  which  is  to  consist  of  3-inch  pine 
plank,  laid  obliquely  to  close  joints,  and  be  secured  with  7-inch  pressed  spikes. 

The  walls  are  to  be  8  feet  thick  at  bottom,  with  a  faee  batter  of  one  in  twenty -four, 
the  back  to  be  carried  up  plumb  to  within  5  feet  of  the  top,  thence  batter  to  the  rear  line 
of  the  ceping. 

They  are  to  be  of  a  like  class  of  masonry,  and  laid  in  hydraulic  cement  mortar 
throughout,  as  described  for  the  chamber  walls  of  the  lock.  The  upper  end  of  the  south 
wall  is  to  be  extended  and  c:irved  so  as  to  connect  with  the  north  side  wall  above  the  old 
lock,  and  the  whole  carried  out,  recessed,  eurved  and  otherwise  adapted  for  the  toe,  as 
well  as  for  the  turntable  on  which  the  bridge  is  to  Move,  as  represented  on  a  detailed 
plan  to  be  furnished. 
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Tho  foiindatioD  for  that  pnvt  of  the  seat  for  the  turntable  south  of  the  side  wall  h 
to  be  laid  at  8  feet  below  the  top  of  the  lock  co))'n<;,  and  must  be  turmed  either  of  timber 
and  pUnk  or  a  stratum  of  concrete,  as  may  be  directed. 

ThH  coping  stones  are  to  be  at  least  15  inches  in  depth  ;  on  the  side  walls  ihey  art 
tb  be  4  feet  in  width  on  top,  and  those  on  the  turntable  pier  must  be  from  4  to  6  feet  in 
width,  according  to  their  ))08ition,  so  as  to  form  a  ciix^ie  to  support  the  track  for  the 
rollers.  They  must  be  full  bedded  throughout,  snd  dressed  so  as  to  lay  to  joints  no! 
exceeding  one-fourth  of  an  inch,  and  the  trip  must  have  a  fair  surfao#,  BoatJy  boucharded 
and,  where  requiL*ed,  the  outer  top  arrises  are  to  be  rounde<i  off. 

The  pivot-stone  to  be  not  less  than  6  feet  square  and  2  feet  depth  of  bed  ;  the  Rpi»ee 
between  it  and  the  outer  rang^  of  coping  must  be  filled  in  with  stone  the  same  tliickneas 
as  the  latter,  properly  dressed  and  jointed  to  tho  width,  and  be  at  least  3^  feet  in  lengths 

Cjbntre  Hrtaining  Wall. — The  seat  for  the    wall  below  the  present  lock  aind 

opposite  the  lower  recess  of  tho  new  structure  is  to  be 
sunk  to  an  uniform  depth  of  16  feet  below  the  surface  of  the  lower  reach,  where  ft 
foundation  of  timber  and  plank  is  to  he  laid  in  like  manner  as  described  for  the  side  walb 
above  the  lock,  except  that  the  timbei-s  are  to  be  laid  13^  inches  a]»art,  and  that 
provision  is  to  be  made  for  carrying  counterforts  in  the  rear  by  placing  two  sill  pieces 
under  each  to  leceive  the  planking. 

The  wall  is  to  be  9^  feet  thick  at  bottom,  with  counterforts  in  rear  G  feet  long  m 
line  of  wall  and  H  feet  projection,  and  placed  not  moie  than  13  feet  apart ;  it  is  tofaaiie 
a  batter  of  one  in  twenty-four  on  the  face,  and  the  back  is  tj  be  carried  up  plumb  to 
within  f)  feet  of  the  top,  where  the  counterforts  are  to  terminate  ani  a  continuous,  regal«r| 
inclined,  smooth  fros:  batter  formed  up  to  the  top  rear  line  of  coping. 

The  coping  to  be  4  feet  wide  on  top,  and  in  all  other  respects  the  materials  aaed  m 
the  wall  must  be  of  like  dimensions  and  of  a  similar  cla«(S  ;  and  the  workmanship  througlk- 
out  to  be  executed  in  like  manner  as  described  lor  the  cut  stone  masonry  portion  of  the 
lock. 

Where  the  wall  connects  with  the  lower  part  of  that  of  the  present  lock,  the  atODOi 
of  the  new  wotk  are  to  be  bonded  into  those  of  the  old,  or  such  other  course  ailopted  as 
circumstances  may  require,  and  as  may  be  directed  when  the  building  oijerations  are  iB 
progi-ess. 

At  the  lower  end,  the  wall  is  to  be  made  circular,  and  connected  with  the  lower  wing 
of  the  new  lock,  as  indL^ted  on  plan. 

North  Retaininq  Wall, — below  and  in  continuation  of  the  side  wall  of  the  new 

lock,  is  to  be  8  teet  thick  at  bottom,  with  oounterforlv 
5  feet  lonflT  and  3  feet  projection,  [daced  not  moie  than  ITi  feet  apart ;  on  the  face  it  is  to 
Lave  a  batter  of  one  in  tweuty/our,  and  tl  o  back  is  to  be  carried  up  plumb  to  within  6 
feet  of  th(t  top,  where  the  counterforts,  as  in  other  cases,  terminate  ;  thence  a  continuoua 
frost  batter  is  to  be  formed  to  the  top  rear  line  of  the  coping. 

It  is  to  be  bnilt  ()n  a  foundation  of  timl^r  and  ])1ank.  arranged  and  placed  in  liko 
manner  as  described  for  the  walU  ai)ove  mentioned,  but  laid  on  the  same  level  as  the 
floor  of  the  lock  ;  in  this  case  a  coui*se  of  sheet  piles,  5  feet  in  depth,  is  to  be  put  in  al 
the  toe  of  the  wall. 
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Tho  coping  to  be  4  feet  wide  on  t  p,  and  in  hH  other  respects  the  matenal  used  ia 
^phe  wall  must  be  of  like  dimcnsionR  and  of  a  similar  cl>i.s.s,  an<l  the  woiknian&ltip 
cbroiighout  executed  as  described  for  the  cut  stone  niasunrj  portion  of  the  lock. 

At  the  lower  end,  the  wall  is  to  be  made  circular  and  conr.ecte<]  with  the  lower  wing 
of  tlie  8  >uth  wall  of  the  raceway,  as  indicated  on  plan. 

Dock  Walls. — Along  the  sonth  side  of  the  canal,  a  retaining  wall  is  to  b^  built 

•^from  the  lower  end  of  the  section  upward,  aud  at  such  other  places 
on  the  north  side  as  may  be  detei  mined. 

The  w^alls  to  bo  3'  feet  wide  at  top  and  have  a  batter  of  2  inches,  or  more,  to  the 
foot  on  the  front  side,  and  on  the  rear  side  increase  at  the  rate  of  3  inches  to  the  foot  for 
the  first  5  feet  from  the  to]>,  thence  downward  it  is  to  be  plumb.  Counterforts,  3  feet 
in  length  and  two  feet  in  depth,  are  to  be  placed  12  ftet  apart,  or  at  such  other  distanoes 
■as  may  be  directed,  and  be  carried  up  to  where  the  frost  batter  commences. 

The  wall  must  he  built  of  an  approved  class  cf  sound  and  durable,  flat  and  well- 
flha|)ed  stones,  not  less  than  6  ii)ches  thick,  2  feet  or  moif^  in  length,  with  at  least  H  feet 
4irea  cf  i  e<l,  laid  so  as  to  form  a  proper  l>ond  over  and  with  eaih  other  in  both  fiont  and 
rear;  the  faces  of  the  stones  must  be  hammered  or  scabbled  to  a  line  c>>rre8[K>ndi ug  to  the 
position  they  are  to  occupy  in  the  work.  Head'^i-s  not  more  than  7  feet  apart  and  at 
lepst  3  feet  depth  of  bed,  are  to  be  placed  in  each  course.  The  coping  stones  must  be  at 
least  10  inches  thick  and  3  feet  wide  at  top,  iuci'easing  in  width  downwards  to  the  batter 
^on  both  sides.     No  piece  to  be  less  than  3  I'eec  in  length. 

The  whole  of  the  stones  to  be  laid  in  full  beds  of  hydraulic  cemont  mortar,  prepared 
«s  previously  described,  and  the  diffei-ent  courses  grouted  as  tlie  work  procuresses.  Black 
limestone,  such  as  used  for  ordinary  building  purposes  in  Montreal,  will  not  be  allowed 
in  tile  work. 

In  rear  of  these  walls  (if  so  directed)  a  space  of  15  inches  in  width  is  to  be  made  np^ 
for  such  a  height  as  may  be  requested,  with  small  stones,  quarry  waste  or  gravel,  well 
Tammed. 

As  already  stated,  tho  present  lock  is  to  be  taken  down  to  at  least  2  feet  below  the 
-snrface  level  of  the  lower  reach,  and  that  portion  of  the  stone  fit  for  backing  put  either 
•on  the  service  gionnd  already  mentioned  or  some  other  place  provided  by  and  at  the 
expense  of  the  contractor.  The  refuse  material,  or  such  as  may  be  unsuitable  for  use  in  tlie 
'work,  is  to  be  place<l  in  the  spoil  banks  or  otherwise  disposed  of  in  such  a  manner  as  the 
Department  of  Public  Workn  may  approve.  The  taking  down  of  tlie  walls  and  depositing 
th^  material  as  above  stated  will  be  paid  for  by  the  cubic  yard  of  wall  remove  d.  All  the 
stone  suitable  for  backing,  taken  out  of  tLe  walb  of  the  old  lock,  may  be  used  in  the  new 
work. 

The  face  work  must,  as  already  stated,  be  wholly  of  approved  gray  limestone,  of  th^ 
<dimen41ons  and  prepared  as  described  for  the  new  lock.  It  is^  however,  to  be  adapted 
4ind  arranged  to  suit  the  openings,  quoins  and  piei-s  of  the  present  structure. 

*       The  breast  and  curved  walls  at  the  upper  end  of  the  lock  are  to  lie  overhauled,  and 
«ach  new  stone  furnished  for  them,  and  lepaira  made,  as  may  be  required. 

The  north  lower  wing  of  the  lock,  or  as  much  of  it  as  projects  beyond  the  rear  line 
of  the  side  walls,  must  be  wholly  removed  to  admit  of  making  a  watet-tigbt  connection 
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between  the  back  or  end  of  the  centra  retaining  wall  and  a  range  ai  concrete  to  be  fonced 
in  rear  of  th^3  north  side  of  the  lock  for  its  entire  length. 

The  seat  for  this  concrete  wall  most  be  formed  immediatel  j  along  bj  the  b^ck  of  the 
old  lock  wally  and  sunk  to  the  fnll  depth  of  the  foundation  of  the  new  stractnre,  or  5  feet 
below  the  bottom  of  the  present  lock.  Great  care  must  be  taken  to  clean  the  back  of  the 
old  wall  for  the  whole  distance  and  height,  as  the  concrete  wall  (3  feet  in  width)  is  to  be 
carried  up  to  at  least  18  inches  over  the  line  between  the  old  and  new  portions  of  the 
works. 

The  removal  of  that  portion  of  the  old  structure  above  mentioned,  together  with 
building  new  walls  and  constructing  the  centre  retaining  wall  previouslj  described,  most 
be  done  between  the  close  of  navigation  in  December  and  the  twenty  fifUi  day  of  A|»il  in 
the  following  spring,  on  the  contractor  being  notified  by  the  Department  o£  Pnbiic 
Works  to  that  effect  in  the  early  part  of  November  preceding. 

Tl  e  old  culvert  under  the  canal,  near  the  middle  of  the  section,  is  to  be  entirelT 
removed,  and  the  place  it  occupies  be  cleared  out  te  the  full  depth,  so  that  a  ^water-iigh: 
bank  can  be  formed,  especially  on  the  south  side  of  the  canaL 

The^  removal  of  the  masonry  at  both  ends  of  the  culvert  must  be  done  carefoUj,  as 
the  stones,  when  sound  and  of  a  good  class,  may  be  used  as  backing  for  the  new  works. 

The  trunk  is  of  timber  framework,  lined  and  cased  wijbh  plank,  all  of  whtch  must  be 
removed  and  also  the  wells  at  the  end.     The  excavation  and  refuse  materials  from  the 
masonry  are  to  be  deposited  in  the  spoil  bank  previously  referred  to,  and  the  serviceable 
stones  placed  where  they  can  be  advantageously  got  at  when  required. 

The  old  timber  work  is  be  disposed  of  by  the  contractor,  under  such  arrangements 
that  it  will  be  removed  eatirely  beyond  the  limits  of  the  canal  property. 

The  removal  of  the  trunk  of  the  culvert  and  the  wells,  up  to  the  height  of  the 
respective  breast  walls,  will  be  measured  and  estimated  as  ''solid,"  inasmuch  as  they  are 
nearly  filled  with  silt  and  sugar  refinery  waste. 

Wellington  Street  Bridge. 

This  section,  as  previously  stated,  embraces  the  construction  of  piers  and  abutments 
for  a  street  and  railway  bridge,  either  combined  or  so  arranged  as  to  form  two  separate 
means  of  crossing  on  or  near  the  line  of  Wellington  Street.  The  removal  of  the  piers, 
etc.,  of  the  present  structure,  in  the  manner  and  at  the  time  directed,  is  also  included.  ^ 

The  water-way  is  to  be  in  four  divisions,  the  two  centre  ones,  of  which  are  each  to  be 
46  feet  wide,  and  form  the  navigable  channels.  The  piers  and  abutments  are  to  be  of 
masonry,  laid  in  hydraulic  cement  mortar,  built  chiefly  of  the  dimensions  and  in  the 
manner  herein  described,  or  as  may  be  subsequently  directed. 

The  space  at  and  in  the  vicinity  of  where  the  bridge  piers  and  abutments  are  situated, 
or  from  a  line  in  continuation  of  the  east  side  of  the  wood  basin  to  the  dock  wall,  on  ikt^ 
south  side  of  the  canal,  downward  to  the  lower  end  of  the  section,  is  to  be  made  15 
feet  in  depth  below  water  level,  except  on  the  north  side  opposite  the  old  bridge 
abutments  and  dock  wall,  where,  for  a  width  of  l2  feet  alongside  of  the  wall,  the  bottom 
is  to  remain  as  at  present. 
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The  material  excavated  frem  this  space,  as  well  as  from  the  seats  of  the  piers  which 
are  to  be  2  feet  3  inches  lower,  or  17^  feet  below  water  level,  will  be  deposited  at  the 
place  and  in  the  manner  previously  stated. 

The  centre  and  rest  piers  of  the  bridge  are  to  be  parallel  to  the  centre  line  of  the 
canal ;  the  former  to  be  27  feet  square  at  the  top,  and  the  latter  to  be  27  feet  long  by  9 
feet  thick  at  top.  Two  arched  culverts,  each  7  feet  in  width  and  an  average  of  8  feet  in 
height,  are  to  be  formed  through  them  on  a  line  ranging  with  that  of  the  canaL 

They  are  to  be  built  on  a  foundation  of  timber  and  plank,  the  top  of  which  must  be 
at  least  16  feet  below  canal  surface,  and  in  each  case  they  are  on  all  sides  to  have  a 
batter  of  one  in  twenty-four. 

The  arch  stones  of  t^he  culverts  are  to  be  21  inches  deep,  and  dressed  to  radiate  truly 
for  their  full  depth,  and  made  to  lay  throughout  to  joints  of  one-fourth  (\)  of  an  inch. 
The  bottom  of  the  arch  or  water-way  is  to  be  of  dressed  and  properly-jointed  stones  of  a 
size  that  two  of  them  will  make  up  the  width  of  the  opeaing,  and  at  each  end  pass  15 
inches  under  the  wall,  the  second  course  to  project  one  foot  into  the  opening  and  the 
third  course  6  inches. 

The  face  stones  of  the  piers  to  be  two  and  three  feet  depth  of  bed  in  the  alternate 
courses,  with  headers  in  every  course  4 J  feet  long,  placed  not  more  than  9  feet  apart 
from  centre  to  centre.  The  beds  and  ends  of  the  stones  are  to  be  kept  full  and  dressed 
so  as  to  lay  to  joints  one-fourth  (^)  of  an  inch ;  and  have  the  face  in  all  cases  picked  or 
Bcabbled  to  a  fair  surface ;  this  is  understood  to  be  applicable  to  all  the  four  sides  of  each 
of  the  centre  as  well  as  the  rest  piers. 

The  heart  of  the  wall  in  each  case  to  be  made  with  flat-bedded'  stone«i,  not  less  than 
4  feet  area  of  bed  and  of  the  full  height  of  the  face  stone ;  their  beds  and  joints  must  be 
scabbled  or  picked,  if  necessary,  so  that  when  laid  the  horizontal  joints  shall  not  exceed 
five-eighths  (|)  of  an  inch,  and  the  vertical  joints  not  be  more  than  one  inch  and  a  quarter. 

The  piers  to  fonn  the  seat  of  the  swing  portion  of  the  bridge,  when  in  position,  are 
to  be  42  feet  long,  11}  feet  thick  at  bottom,  the  sides  of  which  are  to  be  parallel  to  the 
canal,  and  the  ends  be  at  right  angles  to  the  face  of  the  pier.  They  are  to  be  fpced  on 
both  sides,  and  throughout  be  of  a  like  class  of  material  and  workmanship,  and  the 
foundation  for  them  to  be  formed  at  a  like  depth,  as  described  for  the  centre  and  rest 
piers ;  both  sides  and  ends  are  to  have  a  batter  of  one  in  twenty-four. 

At  four  feet  from  the  top  of  these  piers,  or  at  such  other  height  as  may  be  required, 
offsets  on  the  front  side  are  to  be  formed  for  the  bridge  seat. 

The  abutments  are  to  be  of  masonry,  placed  twenty-nine  feet  or  more  from  the  piers 
for  the  bridge  S3at.  They  are  to  9  feet  thick  at  bottom,  batter  one-sixth  to  one  on  the 
face,  have  counterforts  in  rear,  and  in  every  respect  be  of  a  like  class  of  material  and 
workmanship  as  previously  described  for  the  dock  walls,  except  that  they  are  to  be  laid 
on  a  foundation  of  timber  and  plank,  placed  at  the  same  level  as  that  for  the  piers. 

The  south  abutment,  at  its  eastern  end,  will  connect  with  the  returned  end  of  the 
dock  wall  of  Wellington  Basin,  and  the  one  on  the  noHh  side  will  connect  with  the 
abutment  of  the  old  bridge.  These  connections  are  to  be  formed  by  varying  the  renpective 
slopes  within  a  distance  of  25  feet  or  more  in  length  on  the  general  line,  the  bottom  of 
walls  being  so  arranged  with  reference  to  each  other  that  the  top  line  in  each  case  will 
correspond  with  that  of  the  main  wall,  both  above  and  below,  and  the  face  present  a  fair 
winding  batter  corresponding  to  the  position  of  the  work. 
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Tlie  upper  4  fret  of  the  wall,  below  the  line  of  the  briilge.  Lh  to  1»e  of  cut  stone,  neatly 
drenseil  atui  bouchurdeil,  made  sqiiar-,  bevelled,  circular,  or  otlierwise  suited  to  tlie  |i1j»oi 
it  in  to  occupy,  and  is  lo  be  laid  to  three-six  teen  thn  of  an  inch  mortar  lieds  and  jointly 
and  as  regarila  dimensions  of  stones,  dressing  and  all  other  respects,  be  at  least  equal  tp 
the  cut  stone  masonry  described  for  the  lock. 

The  centre  piers,  piers  for  seat  and  rest  of  bridge,  as  well  as  ihe  abutinenta,  rani 
all  be  built  of  an  approved  class  of  stone,  free  from  'irys,  seams  and  other  defects,  laid  in 
hydraulic  cement  mortar,  be  projierly  bonded  throughout,  and  have  all  the  vertical  jcHoti 
well  grouted  as  the  work  proceeds. 

Coping  stores  on  all  the  piers  to  be  at  least  15  inches  in  depth,  of  a  size  that  twQ 
stones  will  make  up  the  >vidth  of  the  piers  for  the  seats  and  I'ests  of  the  bndgi*^  and 
breaK  joint  properly  with  the  adjoining  stones.  Those  on  the  centix*  pier  must  U*  irom 
4  to  G  feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  8up))ort  the  tmck 
for  the  rollera  of  the  turntable.  They  must  be  full  l>oclded  throughout  and  diTSsed  so  ai 
to  lay  to  Joints  not  exceeding  one-fourth  of  an  inch,  and  the  top  side  must  have  a  fair 
surface,  neatly  bouchardeJ,  and  where  required  the  outer  top  arrises  are  to  be  rounded 
off. 

The  pivot-stone  to  bo  not  less  than  six  feet  square  and  two  feet  depth  of  bed  ;  tbs 
space  iielween  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  of  the  sane 
thickness  as  the  latter,  properly  dressed  and  jointed  to  the  width,  and  be  at  least  3^  feel 
in  length. 

In  the  centre  of  the  rest  piers,  one  of  the  coping  stones  for  a  width  of  four  feet  is  to 
be  twenty-four  inches  in  depth,  and  checked  to  the  curve  of  tho  tx}^  of  the  bridge.  Hiia 
stone  in  «'ach  case  must  be  secured  with  fox- wedged  bolts  li^  inches  diameter,  let  into  the 
n>a8onry  underneath. 

The  coping  on  the  piers  for  the  seat  and  the  abutments  of  the  road  bridge  will  \m 
10  inches  in  thickness  at  the  centime  of  the  road,  curved  on  top  so  as  to  be  eight  incheii  al 
the  sides,  placed  so  as  to  form  a  recess  for  fixed  girders  and  the  toe  of  the  swing. 


At  all  four  corners  of  the  bridge,  para)>et  piers  are  to  be  built  4}  feet  sqnsre  at 
diminishing  upward,  one  of  which  at  each  end  of  the  bridge  must  be  recessed  and  hollowed 
out  to  receive  machinery. 

The  wings  of  tlio  abutments  are  also  to  be  carried  up  to  the  same  height  as  Urn 
parapet  piers,  and  finished  with  coping  as  indicated  on  the  plans. 

The  foundation  timbers  to  be  of  pine,  laid  level,  and  must  have  an  uniform  besHns 
throughout  their  entii*e  length.  Those  under  the  centre  and  rest  piers  are  to  be  laid 
transversely  to  the  canal,  one  foot  apart,  and  for  the  other  piets  and  abutments  they  aia 
to  be  laid  either  longitudinally  or  ti*ansverse]y  as  may  be  required. 

In  all  cases  the  spaces  between  the  timbers  must  be  filled  with  a  good  description  ef 
puddle  or  concrete  as  may  be  directed. 

The  covei-ing  plank  to  be  of  ])ine,  thi-ee  inches  thick,  laid  obliquely,  and  fastened  ID 
the  t  mbers  with  1 J  inch  white  oak  treenails  8  inches  long. 

Sheet  Piles — of  4-inch  pine  plank  are  to  be  pat  in  or  driven  on  all  sides  of  the  pieni) 

if  the  officer  in  charge  considera  it  necessary. 
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FjEmDSRS — are  to  be  placed  horizontally  on  both  sides  of  the  wxter-vay,  extending 
for  some  distance  above  and  below  the  bricige,  each  of  wliich  will  be 
tformed  of  two  pieces  8x12  inches,  of  whife  oak,  kept  2  inches  apart  by  means  of  wHte 
oak  blucks  9  x  12x2  inches,  placed  vertically  6  feet  apart  from  centre  to  centre. 

The  pieces  forming  the  fenders  are  in  each  range  to  be  connected  by  means  of  double 
oblique  joints  let  3  inches  or  more  into  and  on  to  each  other  reHpecti  vely .  The  joints  in 
the  inner  range  must  be  at  least  12  feet  on  either  side  of  those  on  the  outside. 

They  are  to  be  fastened  to  the  piers  with  rag-bolts  one  inch  diameter,  aiid  to  tlie  cribs 
aubsequently  described  with  screw  bolts  ;  in  both  cases  they  are  to  be  put  on  and  secured 
.in  such  a  manner  as  may  be  directed. 

Crib  Work. — Between  the  centre  and  rest  piers,  as  well  as  above  and  below  them  ; 

also  above  and  below  the  piers  for  the  seat  of  the  bridge,  crib  work  ia 
to  be  constructed  to  form  bearings  for  the  fendei-s  and  ior  the  protection  of  the  respective 
atimcturss. 

Tlic  cribs  for  the  middle  portion  of  the  woik  are  to  be  the  same  width  as  the  stone 
piers,  t.tf.,  27  feet  wide  at  top,  increafdng  downwards  on  both  sides  at  the  mte  of  one  in 
twenty  four,  and  through  the  middle  of  them,  longitudinally,  a  clear  water-way  of  such 
-dimensions  must  be  formed  in  two  divisions  or  otherwise  as  may  be  directed. 

Transverse  openings  are  also  to  be  made  in  the  crib  woi*k  adjoining  the  centre  and 
'rest  piers  and  elsewhere,  of  such  shape  and  dimensims  as  may,  together  with  the  centre 
openings,  give  an  area  equal  to  at  least  that  of  the  archways  formed  through  the  masonry. 

In  the  crib  work  above  and  below  the  piers  for  the  seat  of  the  bridge,  there  are  in 
'each  case  to  be  left  two  openings  on  the  upper  and  two  on  the  lower  side.  The  sides  of 
^ihese  openings  are  to  i  e  formed,  framed  and  secured  in  like  manner  as  tho  face  work  of 
-ends  of  the  cribs.  The  bottom  to  be  of  3-inch  plank,  well  fastened  with  pressed  spike^ 
and  the  top  to  be  formed  of  pieces  not  less  than  10  inches  thick  and  of  the  length  to  take 
:a  full  bearing  on  the  side  timbei'S  of  the  respeciive  water-ways. 

The  cribs  are  to  be  of  pine  timber  12  inches  square,  straight,  sound,  full  on  the 
•^edgerfy  and  are  to  be  framed  so  as  to  leave  a  space  of  1}  inches  between  the  different 
courses.  At  the  angles  they  are  to  be  connected  by  double  bevelled  dovetails,  arranged 
^o  that  every  end  timber  shall  be  dovetailed  into  two  side  timbers,  and  the  side  timbers 
be  similarly  placed  between  those  forming  the  ends.  At  each  corner  in  every  course  h 
rag-bolt  12  inches  long  and  |  inch  diameter  is  to  be  driven  through  tho  dovetail. 

Cross  Ties — ^to  be  at  least  10  inches  thick,  of  sufficient  size  to  square  10  x  12  inehei 

at  lioth  ends,  and  of  the  full  length  of  the  outside  width  of  the  cril  a. 
'They  are  to  be  placed  not  mora  than  10  feet  apart,  and  so  arranged  that  the  ties  resting 
on  the  different   rounds  of  timber  shall   be   mid-way    between   those   of  the  courM 
immediately  below  and  above. 

Their  ends  are  to  be  dovetailed  3^  inches  into  the  timbers  under  and  over  then,  the 
dovetiail  to  splay  1^  inches  on  both  sides,  so  as  to  stand  8  inches  at  the  neck  and  11 
inehes  at  the  outer  end. 

Under  the  head  of  each  tie,  at  the  joint  between  the  courses  immediately  below  it,  <» 
•block  1}  X  12  X  12  inches  is  to  be  inserted  to  give  an  uniform  bearing,  and  a  rag-bolt  2j^ 
Xeet  long,  J  of  an  inch  diameter,  is  to  be  driven  through  th^  head  of  each  tie,  passing 
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down  through  the  coarse  ou  which  it  rests,  the  block  and  course  under  it  and  into  the 
head  of  the  next  cross  tie. 

Longitudinal  TiRs.-^-At  such  places  in  the  cribs  as  may  be  required,  longitadinal 

ties  10  inches  thick  are  to  be  framed  into  and  dovetailed 
between  the  end  timbers,  have  blocks  under  them,  and  be  secured  by  bolts  of  similar 
dimensions  and  in  like  manner  as  described  for  the  transverse  ties,  into  which  they  are  to 
be  notched,  and  fastened  at  the  crossings  by  means  of  white  oak  treenails  2  inches 
diameter. 

The  cribs  are  to  be  further  secured  by  vertical  ranges  of  plank  placed  inside,  and 
extending  from  the  lowest  side  timber  up  to  the  water  line.  There  are  to  be  three  ranges 
on  a  side,  that  is  to  say  :  One  at  or  near  each  angle,  and  another  in  the  centre,  making 
in  all  six  vertical  ranges  in  a  crib.  The  planks  are  to  be  4  inq^es  thick  and  10  indies  in 
width,  fastened  from  the  inside  with  10-inch  spike,  five-eighths  •f  an  inch  diameiery  two 
driven  through  each  plank  into  each  of  the  lowest  side  pieces,  and  one  at  every  crossing 
of  a  side  timber  from  the  bottom  timber  upward.  They  may  be  put  on  in  lengths  of  from 
8  to  10  feet  or  more  ;  but  they  must  be  so  arranged  that  the  upper  length,  in  all  caaea, 
shall  reach  down  at  least  two  feet  lower  than  the  top  of  the  plank  of  the  same  range 
below. 

In  the  first  course  of  side  timbers  the  cross  ties  are  to  be  placed  not  more  than  3  feel 
apart,  so  as  to  obviate  the  necessity  of  using  floor  timbers. 

The  cribs  forming  the  upper  and  lower  terminations  of  the  piers  are  in  all  cases  to 
splay  five  feet  or  more  on  the  side  next  the  channel. 

The  whole  interior  of  the  crib  work,  except  the  water-ways,  to  be  filled  with  an 
approved  class  of  moderate-sized  stone  ballast. 

For  the  protection  of  the  structure  and  guide  ^iers  three  clusters  of  piles  are  to  be 
driven  within  range  of  the  centre  pier  at  suito^Me  distances  above  and  below  it ;  they  are 
to  be  connected  by  means  of  thorough-bolts,  straps,  etc.,  and  stand  one  foot  or  more  over 
the  cap-pieces  as  may  be  required.  Piles  are  also  to  be  diiven  for  the  protection  of  the 
orib  work,  placed  abore  and  below  the  seal  piers  of  the  bridge. 

In  case  the  piers  and  abutments  for  two  swing  bridges  are  to  be  built,  their  dimen- 
sions will  generally  be  less  than  if  railway  traffic  and  public  travel  are  both  to  be  served 
by  one  structure,  but  in  either  case  the  class  of  workmanship  will  be  the  same. 

Contractors  are  therefore  expected  to  bear  in  mind  that  the  pnces  tendered  for  the 
different  items  of  work  are  understood  to  be  applicable  in  either  case,  t.  e.,  whether  it  be 
decided  to  build  one  bridge  or  two  bridges. 

The  superstructure  of  the  bridges — ^both  the  swing  and  fixed  portions  of  them — as 
well  as  the  necessary  machinery  for  working  them,  will  be  made  a  separate  contract 

Regulating  Weir  and  Raceway — tb  be  contracted  on  the  north-west  side  of  the 

loeks  in  the  position  indieated  on  the  general 
plan. 

The  weir  is  to  be  of  masonry  built  on  a  foundation  of  timber  and  plank,  laid  at  the 
level  of  5^  feet  below  the  surface  water  line  of  the  lower  reach,  and  the  bottom  of  the 
raceway  is  also  to  be  of  timber  and  plank  laid  at  a  like  height  as  the  floor  of  the  weir  ; 
the  side  walls  are  also  to  be  of  masonry. 
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The  walls  wLioh  form  the  sides  of  the  head  race  are  to  extend  in  a  slightly  oblique 
direction  on  a  line  corresponding  to  that  of  the  old  canal,  and  on  the  north-easterly  side 
an  opening  is  to  be  left  to  admit  the  water  supply  to  such  of  the  exis<?ing  mills  as  are 
situated  east  of  the  main  road.  Immediately  above  this  opening,  abutments  are  to  be 
built  for  a  fixed  bridge  to  be  constructed  for  public  traiBe  over  the  water-way. 

The  head  race  will  have  a  mean  width  of  49  feet  between  the  side  walls — tlie  weir 
to  have  a  spill-way  of  49  feet,  exclusive  of  the  centre  pier,  and  the  tail  race  have  a  width 
of  32  feet  at  the  water  level  of  the  lower  reach. 

Excavation. — The  pit  for  the  weir  is  be  to  exeavated  to  a  width  of  72  feet  and  a 

length  of  40  feet,  and   the  lower  raceway  for  a  distance  of  400  feet 
is  to  be  made  41  feet  in  width  and  for  46  feet  at  tbe  upper  end  it  will  be  4t  +  72  all  of 

which  is  to  be  excavated  5^  feet  below  the  surface  water  level  of  the  lower  reach. 

The  bottom  throughout  must  be  trimmed  off  to  a  fair  surface  at  the  level  above 
stated,  and  the  material  not  otherwise  required  for  banks  hauled  and  disposed  of  at  the 
place  and  in  ^e  manner  previously  described, 

A  slope  of  one  to  one  will  be  allowed  on  both  sides  of  the  weir,  and  a  slope  of  one- 
half  to  one  on  both  sides  of  the  tail  race. 

The  masonry  of  the  old  lock  which  it  will  be  necessary  to  remove,  whether  in  con- 
nection with  the  weir  or  the  new  lock,  must  be  done  at  the  time  and  in  the  manner 
directed,  and  the  stone  considered  by  the  officer  in  charge  suitable  for  backing  in  the  new 
work  may  be  placed  where  it  can  be  used  advantageously  for  that  purpose. 

Thb  Voukdation — to  be  formed  of  pine  timber  12  inches  square,  laid  transverfely 

one  foot  apart  from  the  upper  end  of  the  weir  to  the  lower  end 
^f  the  tail  race. 

Under  the  walls  of  the  head  race  and  bridge  abutments  the  timbers  are  to  be  laid 
longitudinally. 

The  timbers  for  the  taU  race  must  be  of  the  full  length  to  extend  across  the  race  and 
from  rear  to  roar  of  the  side  walls  ;  those  for  the  weir  may  occasionally  be  in  two  lengths, 
provided  the  centre  portion  of  the  end  of  one  piece  enters  horisontally  4  inches  into  that 
of  the  other,  and  underneath  there  be  a  binding  piece  10  feet  in  length,  secured  by  two 
wrought  iron  screw-bolts  l^  inch  in  diameter. 

The  floor  timbers  of  the  weir  are  to  be  laid  so  as  to  rest  on  mud  sills  placed  within 
the  line  of  the  side  walls  and  on  the  bottom  throughout  their  entire  length  ;  mud  sills,  if 
so  directed,  are  also  to  be  laid  under  the  bottom  timbers  of  the  raceway  at  about  the  front 
line  of  the  side  walls. 

In  case  mud  sills  are  put  in,  they  are  to  be  placed  and  ari*anged  in  like  manner  as 
-those  described  for  the  foundation  of  the  lock. 

The  spaces  between  the  timbers,  as  well  as  alongside  of  the  mud  sills,  are  to  be  filled 
with  the  best  description  of  properly-made  puddle,  well  beaten  down ;  otherwise  concrete, 
either  in  part  or  as  a  whole,  may  be  used  if  considered  necessary  by  the  officer  in  charge. 

At  the  lower  end  of  the  raceway  an  apron  of  timber  and  plank  16  feet  or  more  in 
length  is   to  be  formed  at  the  same  level  as  that  of  the  floor  of  the  new  lock,  the 
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timbers  of  which  must  be  of  a  length  to  extend  from  the  rear  of  the  north  wall  to  the- 
longitudinal  timbers  which  form  the  foundation  of  the  retaining  wall  below  the  lock. 

At  the  lower  end  of  the  apron  a  course  of  4 -inch  sheet  piles  five  feet  in  length  is  to 
extend  across  the  entire  water-way,  also  a  similar  coiii'se  of  sheet  piles  id  to  be  put  in 
above  the  breast  wall  that  is  to  be  built  acix>ss  the  raceway  ao  a  point  immediately  abovfr 
the  apron,  as  indicated  on  the  plan. 

There  aro  to  be  four  ranges  of  sheet  piles  across  the  foundation  of  the  weir,  that  !• 
to  say,  one  at  the  upper  end,  another  at  the  lower  end — one  above  and  another  below  tha- 
breast  wall. 

Tliere  musb  hIso  be  a  course  of  sheet  piles  ac^'oss  the  raceway  immediately  at  the 
junction  of  the  oblique  and  straight  portions  and  at  such  other  places  as  may  be  required, 
and  on  the  f  ice  sides  and  ends  of  tlie  i-oad  bridge  abutments  ranges  of  sheet  piles  are  to- 
be  put  in,  as  well  i<s  on  both  sides  of  the  centre  pier  of  the  bridge,  in  case  it  is  determined 
to  build  one  in  that  position.  They  are  generally  to  be  of  pine  plank  4  inches  thick,  & 
feet  long,  joiuteil,  prepared  and  fastened,  and  the  trenches  cut  for  their  reception  made  of 
the  size,  and  subsequently  well  tilled  with  puddle,  und  the  whole  work  CMinected  with, 
them  executed  in  the  manner  described  for  those  in  the  lock  foundation. 

The  range  of  piles  in  line  with  the  upper  side  of  the  breast  wall  of  the  weir  must 
extend  beyond  the  rear  of  the  side  walls  and  into  the  solid  bank  on  the  north  side,  an<l  on 
the  south  side  to  the  I  ack  of  the  masonry  of  the  new  lock,  and  in  both  cases  to  be  oarried- 
up  to  water  line  of  the  upper  reach.     , 

Flooring — to  consist  of  two  courses  of  approved  pine  pKnk.  The  first,  3  inches  ia 
thivkiie^,  is  to  extend  over  the  whole  area  of  the  foundatio*)  of  t\\^ 
weir,  raceway  nnd  apnm  ;  and  the  second  course.  2  inches  thiuk,.is  to  be  laid  between  the 
side  walls  for  the  entii-e  space  below  the  breast  wall  of  the  weir.  They  are  to  be  w#*ll 
jointed  and  in  eveiy  i"espect  be  laid  to  break  joints  and  be  fastened — the  lowi>r  coui-so 
with  white  oak  treen-ils  and  the  upper  course  with  prensrt.l  spikt»s — and  in  every  other 
respect  the  work  connect«<l  with  them  must  be  done  an  descrii)ed  for  the  floor  of  the  lock. 

On  the  f<mndatio  I  timbers  for  the  walls  of  the  head  rnce  and  bridge  abutments  above 
the  weir,  and  also  on  the  foundation  of  the  retainin^^  w.ills.  below  both  the  present  and 
the  new  lock,  tho  plankn  aie  to  be  laid  obliquely  and  either  fastened  with  treenails  or 
pressed  spikes,  as  may  be  directed. 

Masonry. — The  walls  ai-e  to  be  built  in   the   positions  and  generally  l»e  of  the 
i*es))ec:ive    dimensions   marked  or   repreHented  on    the   genoral   plan;, 
they   must  consist  thron^^hont  of  an    approved    class   of  so  ind   and  durable  BU>ues.  free 
from  seams  ami  other  defects,  laid  in  full  mortar  on  their  natural  beds. 

It  is  to  beclearlv  and  distincllv  understood  th  it  what  in  described  and  intendeil  to 
be  classed  and  estimated  mh  weir  masonry  is  that  portion  ot  the  work  between  the  ranges 
of  sheet  ]>iles  at  whtt  in  called  the  upper  and  lower  ends  of  the  weir.  Under  this  head 
is  included  the  breast  wall,  wing  walls  and  centre  pier. 

WiNO  Walls — to  l>e  7  feet  thick  at  bottom,  face  to  be  "  rock  work  "  with  a  bntter 

of  one  in  twelve,  the  stones  to  l>e  at  least  2  feet  long  in  line  of  wnil, 
18  inches  and  jS  feet  depth  of  bed  in  the  alternate  course^,  with  heaulei-s  l^^  feet  depth 
of  bed,  and  not  more  tlmn  10  feet  apart  in  every  cwirse — the  whole  to  be  dressed  and 
laid  so  that  the  beds  and  end  jo.nts  shall  not  exceed  three-eighths  (})  of  an  inch.     Tto 
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back  of  the  walls  are  to  be  cirried  up  plumb  to  within  five  feet  of  the  top  ;  thence  batter- 
to  the  rear  line  of  the  coping  whch  is  to  be  'i  feet  in  width. 

Bbeast  Wall — to  be  9  feet  in  width  at  bottom,  4  feet  at  top,  and  1 2  feet  8  inches- 

liigh,  built  of  atones  2  and  3  feet  df*prh  of  bed  in  the  alternate 
courses,  vriili  headeia  in  each  coiirsi}  4^  feet  deep,  and  not  more  than  9  ft'et  apart,  all  of  tliem* 
must  be  dresae^l  so  that  the  horizontid  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 
The  npjxjr  side  of  the  wall  to  be  plumb,  and  the  faces  of  the  stones  dressed  fnir  ind  smooth 
to  receive  the  frame wcrk  of  the  sluices,  and  the  lower  siile  is  to  be  rock  faced  work  laid 
to  a  batter  of  about  4f  inches  to  the  foot  rise. 

There  are  to  be  eisfht  sluice-ways  through  this  wall,  each  4  feet  wide  aid  5  feet  high, 
the  top,  bottom  and  sides  of  «*hich  are  to  be  dressed  smooch.  The  sills  iin<ler  them  and 
lintels  over  ihem  to  be  from  14  to  15  inches  in  height  imd  6  feet  long,  each  <tressed  so  as 
to  lay  to  close  and  full  joints,  and  present  a  fair  surface  thi-ough  the  respective  openings. 

All  the  piera  between  the  sluice-ways,  except  the  supporting  pier  in  the  centre,  must 
be  made  of  stones,  dressed  to  the  proper  width  (2  feet),  bonded  over  and  on  to  each  other 
mi  least  one  foot. 

Centre  Pier — to  be  4  feet  9  inches  in  width  at  the  floor,  cari-ied  up  to  such  a  Imtteir 

on  both  sides  that  the  top  shall  be  '.\^  fe^'t  in  wi'lth.  This  pier, 
coping  excepted,  may  be  mado  oi  two  wMths  of  stone,  provide  i  there  are  double  headers 
iu  each  course  not  more  than  8  feet  apart. 

The  arrises  of  all  the  face  stones  on  both  the  upper  and  lower  sides  of  the  breast  wall^ 
the  centre  or  supporting  )»ier,  the  sills,  lintels  an<l  piers  of  the  sluice-ways  must  all   >>e 
kept  good,  and  the  whole  dit*ssed  and  laid  so  that  the  horizontal  and  vertical  joints  shall 
not  exceed  one-fourtJi  of  an  inch. 

Near  the  upper  end  of  the  weir,  checks  are  to  be  cut  in  the  face  of  each  of  the  wings- 
and  on  bnth  sides  of  the  centre  pier  for  the  full  height  of  the  walls,  for  the  leception  of 
«top  logs.  Below  these  checks  a  cross  wall  2  feet  .0  inches  wide  and  2i  ft^et  1  i>;h,  is  to 
be  built  of  bKcks  of  stone  the  full  width,  properly  bedded  and  boniled  ami  well  secured. 
with  dowels  and  vei*tical  lx>lts,  in  such  a  maiiner  as  may  be  required. 

Coping. — The  breast  wall  coping  must  be  at  least  l(»  inches  high  and  4  feet  wi«le  on 
top,  increasing  in  width  downward  to  the  batter  of  the  wull.     The  lower 
bed  and  joints  must  l>e  kept  full   throughout,  and  the  top  dressed  fair  so  as  to  have  a 
declivity  of  one  inch  toward  the  u^wstream  side. 

It  is  to  l>e  in  lengths  of  not  less  than  three  and  a  half  f^et,  and  be  connected  with 
dowels  at  the  )oints,  and  secured  with  bolts  to  the  course  underneath. 

The  coping  of  the  wing  walls  and  centre  pier  to  be  at  least  12  inches  ia  thickness^ 
the  former  thi-ee  feet  and  the  latter  three  and  a  half  feet  in  width,  all  of  which  must  have- 
lull  beds  and  joints,  and  be  neatly  boucharded  on  top. 

In  addition  to  the  range  of  sheet  piles  to  be  place<l  in  line  of  the  breast  wall,  a  coun- 
terfort of  masonry  4  feet  thick  and  6  feet  in  length  is  to  be  carried  up  in  connection  with 
each  of  the  wing  walls  to  the  height  of  the  water  level  of  the  u)>per  reach. 

Backing — to  be  of  a  like  class  of  stone  and  workmansihip  as  describ'Hi  for  that  of 
the  lock  walls. 
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A  puddle  bed  3  feet  in  width  is  to  be  carried  up  in  rear  of  the  side  or  wing  walls  to 
the  full  height  of  the  water  level  of  the  upper  reach.  The  material  used  for  thia  purpose, 
as  well  as  for  the  puddle  between  the  foundation  timbers,  and  for  the  sheet  pile  trenehet 
must  be  of  the  best  and  most  suitable  kind  that  can  be  obtained  on  the  section  or  in  the 
vicinitj  of  the  work. 

Sluicb  Gates — to  be  built  of  the  best  quality   of  white  oak  plank,  6  inches  thick 

at  the  centre,  and  gradually  rounded  off  on  both  sides  to  3^  incbss 
at  the  end.  Each  gate  to  hare  a  top  and  bottom  plate  of  cast  iron,  connected  with  bolts 
of  wrought  iron  seven-eighths  (|)  of  an  inch  in  diaMeter,  passing  through  the  gate,  and 
to  have  straps  of  wrought  iron  3  inches  wide  and  three-eighths  (})  of  an  inch  tkick  on 
both  sides  of  the  gate,  within  three  inches  of  each  end ;  the  straps  arc  to  be  let  in  flusli, 
and  fastened  at  distances  not  more  than  %  inches  apart,  with  rivets  ^  an  inch  in  diameter 
countersunk  into  the  straps.  The  top  plates  are  to  be  2f  inches  deep,  and  those  at  the 
bottom  6^  inches  deep,  each  to  have  a  flange  from  the  centre  outwards  on  opposite  sides. 

The  gates  are  to  revolve  on  the  centre,  on  pivots  working  into  the  bottom  plates  of 
the  gates,  and  on  the  top  of  each  a  disc  of  steel  or  hard  brass  is  to  be  placed,  and  have  a 
brass  collar  and  lining.  The  pivots  are  to  be  3^  inches  diameter,  connected  with  plates  9 
inches  square  and  2  inches  thick,  let  into  the  sills  of  the  sluice-waj,  and  secured  to  them 
by  fox-bolts. 

The  gates  are  to  be- arranged  in  a  framework  of  oak  timber,  6  inches  thick  and  12 
inches  wide,  fastened  with  fox  and  key-bolts  to  the  piers  and  lintels  of  the  sluioe-way. 

The  vertical  posts  of  the  frame  are  to  be  bevelled  so  as  to  form  a  bearing  for  the 
aides  of  the  gates  when  closed,  and  stops  are  to  be  placed  in  the  interior  as  directed. 

The  turning  rods  are  to  be  of  wrought  iron  3  inches  in  diameter,  of  sufficient  length 
to  pass  through  the  gates  and  stand  six  inches  over  the  side  timbers  of  the  platform  to  be 
formed  over  the  weir.  They  are  to  be  keyed  into  the  plates  on  the  gates  and  secured  into 
the  masonry  with  suitable  iron  brackets,  the  upper  end  of  them  to  be  made  square,  on 
which  a  movable  handle  is  to  be  fitted  ;  and  they  are  further  to  be  connected  with  xacks 
on  the  platform,  made  so  as  to  secure  the  gate  in  the  position  required. 

Kaceway  Masonry. — ^Above  and  below  the  weir,  the  sides  of  the  raeeway  aie  to  be 

formed  of  "random  coursed  masonry,"  that  is  to  say,  that 
both  beds  of  the  face  stones  must  be  level,  but  continuous  courses  will  not  be  required. 

Above  the  wier,  the  side  walls  are  to  be  12^  feet  high  and  6^  feet  wide  at  bottom, 
the  faces  of  which  are  to  have  a  batter  of  1  in  12,  and  the  back  to  be  carried  plumb  to 
within  5  feet  from  the  top,  thence  batter  to  the  rear  line  of  the.  coping.  In  rear  of  these 
walls  and  in  connection  with  them,  counterforts  4  feet  long  and  3  feet  deep  are  to  be 
<»rried  up  12  feet  apart  to  within  5  feet  of  the  top  of  the  bank. 

From  the  weir  downward  to  opposite  the  lower  end  of  the  new  lock,  the  south  wall 
of  the  raceway  is  to  be  15  feet  in  height,  and  form  the  tail  of  the  weir  to  the  npper  end 
of  the  parallel  portion  of  the  race ;  the  north  wall  is  to  be  made  of  a  like  height.  On 
both  these  parts  of  the  walls  the  face  is  to  have  a  batter  of  1  in  12.  Below  the  pcnnti 
above  mentioned  to  the  lower  breast  of  the  raceway  the  side  walls  are  to  be  8  feet  hi^ 
5^  feet  thick  at  bottom,  batter  one-sixth  to  one  on  the  face,  and  the  back  to  be  plumb  to 
within  4  feet  of  the  top,  thence  batter  to  the  rear  line  of  the  coping.  From  the  lower 
breast  downward  the  walls  on  both  sides  will  be  19  feet  high,  and  of  the  form  and 
dimensions  represented  on  plan. 
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For  a  distance  of  about  70  feet  below  the  end  of  tlie  weir,  and  for  a  height  of  7 
feet  OTer  the  floor,  the  side  walls  are  to  be  recessed  or  stand  back  2  inches  to  receive  a 
lining  of  plank  to  protect  tlie  walls  from  the  direct  action  of  the  water  discharged  over  or 
through  the  weir. 

This  lining  is  to  be  of  well-jointed  two-inch  pine  plank,  fastened  to  the  flooring,  and 
at  other  places  to  three  bond  timbers  4x5  inches,  built  into  the  face  of  the  walls,  as  the 
works  proceed.  The  walls  above  referred  to  are,  as  already  stated,  to  be  "random 
-coursed  work,"  built  of  large-sized,  sound,  flat  and  well-shaped  stones,  properly  bonded 
over  and  with  each  other.  The  stones  forming  the  face  of  the  walls  must  be  picked  or 
scabbled  to  lines  suited  to  the  position  they  are  to  occupy  in  the  work  ;  and  in  every  15 
inches  in  height  of  the  walls  there  must  be  headers  of  at  least  3  feet  depth  of  bed, 
placed  not  more  than  7  feet  apart. 

The  coping  stones  must  ^e  of  full  dimensions,  three  feet  in  width  on  top,  increasing 
downward  to  the  batter  of  the  wall ;  they  must  be  at  least  10  inches  in  height  and  2^  feet 
in  length,  and  be  neatly  picked  or  scabbled  on  the  face  and  top  ;  the  lower  bed  and  ends 
must  also  be  kept  full,  so  as  to  make  clone  joints  throughout. 

The  bridge  abutments  at  the  upper  end  of  the  raceway  are  to  be  7  J  feet  thick  at 
bottom,  the  face  of  which  will  have  a  batter  similar  to  that  of  the  adjoining  walls, 
and  the  back  be  carried  up  plumb  to  within  5  feet  of  the  top,  thence  batter  to  the  rear 
line  of  the  coping,  which  is  to  be  3  feet  in  width  and  at  least  1 2  inches  in  height. 

If  considered  n^ssary,  the  width  between  the  abutments  of  this  bridge  may  be 
increased  and  a  centre  pier  put  in  to  form  a  bearing  for  the  superstructure. 

Im  either  case  the  work,  as  well  as  that  of  the  breast  wall  at  the  lower  end  of  the 
raceway,  is  to  be  of  "  rock  work  "  of  a  like  elass  as  that  described  for  the  masonry  of  the 
wing  walls  of  the  wier. 

Ail  the  masonry  connected  with   the  weir,  bridge  abutments  and  raceway  must  be 
laid  in  approved  hydraulic  cement  mortar,  and  the  walls  be  properly  grouted,  the  moitar, 
>  etc.^  to  he  prepared  as  described  for  the  lock  in  a  preceding  part  of  thia  vpeciflcation. 

Contractors  should  bear  in  mind  when  tendering  that  black  limestone,  such  as  used 
for  ordinary  building  purposes  in  Montreal,  will  not  be  allowed  in  any  part  of  the  work 
connected  with  the  section. 

CoNORETE, — where    used,  must  consist  of  an  approved   quality  of  stone  broken  to 
cubes  of  1^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement  and 
< clean,  sharp  sand  in  such  proportions  as  may  be  requij-ed. 

Order  of  Building. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 

have  more   than  two  unfinished  coarses  at  one  time,  and  so 
that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the  work 
before  they  are  brought  on  to  the  walls  ;  and  all  the  vertical  joints  of  one  course  are  to 
be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
must  be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against 
^disturbing  the  stones  after  they  are  laid. 

EE 
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Puddle  Beix— in  rear  of  the  lock  walls  to  be  3  feet  in  width,  carried  tKe  entire 

height ;  it  must  be  made  of  the  best  descriptioii  of  material  that  an 
be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and 
pounded,  and  everytiiing  done  to  render  the  whole  impervious  to  water.  Puddle  beds 
where  required  at  other  places  are  to  be  made  in  a  similar  way  and  of  such  dimensioiis  as 
may  be  directed. 

The  different  works  herein  described  or  enumerated  are  to  be  proceeded  with  at  the 
time  and  in  the  order  required  by  the  Department  of  Public  Works,  all  of  which  mmt 
be  executed  agreeably  to  the  plan  contemplated  in  this  specification  and  the  directioa  of 
the  ofScer  in  immediate  charge,  although  all  that  may  be  required  to  complete  the  design 
may  not  have  been  particularly  described. 

Detailed  Plans. — ^The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangements  and  general  mode  of  constructiDn,  but  detailed 
working  drawings  arranged,  modified  and  adapted  to  the  locality  and  for  all  such  parts  of 
the  structures  as  may  be  required  will  be  furnished  as  the  works  proceed. 

The  removal  of  the  present  piers  and  abutments  of  Wellington  Street  Bridge  to  be 
tendered  for  by  the  cubic  yard  ;  this  rate  to  include  the  removal  of  all  mason  work,  crib 
work  or  whatever  may  bo  necessary  to  dear  out  the  channel  to  the  required  capacity  ; 
the  work  to  be  done  at  the  time  and  in  the  manner  directed  by  an  officer  entrusted  with 
that  duty  by  the  Department  of  Public  Works. 

The  un watering  of  the  foundations  of  the  piers  and  abutments  of  Wellington  Strsdt- 
Bridge  to  be  tendered  for  in  OTte  bulk  sum.  Contractors  should,  however,  boar  in  mind 
that  the  new  piers  and  abutments  may  have  to  be  built  at  three  or  more  different  times, 
and  the  bulk  sum  tendered  for  un  watering  should  embrace  the  construction  of  coffer 
dams,  pumping,  bailing,  removal  of  all  snow  and  ice  and  whatever  may  be  required  to  lay 
the  several  parts  or  all  of  the  foundation  dry  at  the  respective  times  when  the  work  i3 
directed  to  be  done  by  the  Department  of  Public  Works. 

The  unwatering  of  the  foundation  for  the  side  or  dock  walls  from  the  WellingtoD 
Basin  upward  to  be  tendered  for  at  a  fixed  rate  for  every  one  hundred  lineal  feet  of  foun- 
dation formed  and  wall  built.  This  rate  to  include  formation  and  removal  of  dams, 
removal  of  water,  ice,  snow,  etc.,  during  the  progress  of  the  respective  portions  of  the 
work. 

The  unwatering  of  the  foundation  for  the  retaining  wall  below  the  present  lock,  also 
for  the  foundation  of  the  bridge  piers  above  the  present  lock  and  for  the  foundation  of 
the  concrete  wall  in  I'ear  of  the  lock  to  be  tendered  for  in  one  bulk  sum,  which  must 
include  the  formation  of  dams  and  their  removal,  rlso  the  removal  of  all  water,  snow  and 
ice  from  the  respective  places  during  the  progress  of  the  works. 

The  unwatering  of  the  foundation  of  the  new  lock,  retaining  wall  below  it  and  bridge 
piers,  etc.,  above  it,  including  the  formation  of  all  coffer  dams  and  other  works  necessary  to 
enable  the  lock  pit  and  other  parts  of  the  foundation  to  be  laid  dry,  to  be  tendered  f6t  in 
one  bulk  sum,  which  must  embrace  the  removal  of  all  water,  snow  and  ice  during  the 
progress  of  the  works  and  up  to  the  time  of  their  entire  and  satisfactory  completion. 

The  unwatering  of  the  pit  for  the  regulating  wier,  head  race  and  apron  below  it,  to  toe 
tendered  for  in  one  bulk  sum,  which  must  include  the  construction  of  all  coffer  dams  and 
other  arrangements  necessary  to  enable  the  respective  portions  of  the  works  to  be  laid  dry. 
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and  embrace  tlte  removal  of  all  water,  snow  and  ice  during  the  progress  of  the  opera- 
tions and  up  to  the  time  of  their  full  and  satisfactory  completion. 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
delivery  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  carrying 
on  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  tl)e  excavated  or  dredged 
mateiial,  or  in  proceeding  wiUi  any  part  of  the  operations  connected  with  the  work,  the 
eontractor  must  be  governed  by  the  canal  regulations  and  the  interpretation  put  upon  them 
by  the  officer  entrusted  with  that  duty  ;  he  must  fui*ther  use  every  precaution  to  guard 
against  interrupting,  impeding  or  in  any  way  interfering  with  the  navigation,  as  he  will 
be  held  strictly  and  legally  liable  for  all  damage,  lessor  detention  that  any  vessel,  when 
passing  through  the  canal,  may  sustain  from  any  of  his  acts,  whether  such  result  from  a 
desire  to  prosecute  the  works,  inattention  or  any  other  cause. 

The  temporary  head  gates  and  raceway  on  the  south  side  of  the  canal,  as  well  as  the 
Toad  crossing  at  St.  Gabriel,  will  be  made,  provided  and  maintained  by  and  at  the  expense 
of  the  Department  of  Public  Works. 

The  contractor  must  provide,  at  his  own  cost  and  expense,  all  the  service  ground  that 
WL9J  be  required  for  temporary  roads  er  for  placing  and  preparing  materials  beyond  the 
limits  of  the  lands  previously  mentioned  herein  as  set  apart  for  such  purposes. 
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He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials  and  furnish 
all  plant,  tools,  vessels,  machinery,  equipments,  labor  and  everything  oitcessary  for  the 
aati8fa#tory  execution  and  completion  oi  the  different  works  contemplated  in  the  foregoing 
specification. 

All  the  materials  used  in  the  works  must  be  of  the  best  class  of  their  respective  kinds, 
and  the  prices  tendered  for  the  several  items  of  work  must  cover  the  cntii*e  cost  of 
their  purchase, delivery,  workmanship  and  every  contingency  connected  with  the  due  prose- 
ention  of  the  different  works  as  herein  described  and  the  instructions  that  may  from  time 
to  time  be  given  by  the  engineer  or  other  authorized  officer. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms  and — in  the  case  of  firms — except  there  are  alttached  the  actual  signature,  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real 
estate,  or  by  deposit  of  money,  public  or  municipal  securities,  or  bank  stocks,  to  an 
amount  of  fiv$  p§r  cent  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
these  conditions,  as  well  as  for  the  due  performance  of  the  works  embraced  in  the  contract. 

The  works  are  to  be  commenced  immediately  after '  the  person  or  persons  whose 
**  Tender  "  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with 
in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of 
the  works  embraced  in  the  contract  can  be  fully  completed  on  or  before  the  twenty^fifbh 
dajof  April,  1878. 

JOHN  PAGE, 

Chitf  Engineer  of  Public  WdrJs$. 
Ottawa,  27th  September,  1875. 


APPENDIX  No.  39. 


LACHINE   CANAL 


SPECIFICATION  of  the  Work  to  he  done  on  SECTION  No.  FOUR 

of  the  Enlargement. 


This  section  extends  from  about  the  centre  of  the  By- wash  situated  above  the  Grand 
Trunk  Railway  Swing  Bridge,  to  within  a  short  distance  of  the  head  of  the  Island  aboTe 
St.  Gabriel  Lock,  or  from  Station  No.  88  to  Station  No.  50,  a  distance  of  3,800  feet 

The  work  upon  it  consists  in  widening  and  deepening  the  prism  of  the  canal  and  depos- 
iting the  material  excavated  within  the  distance  stated,  the  construction  of  piers  and 
abutments  for  what  is  called  Brewster's  Bridge,  also  the  construction  of  piers  and  abut- 
ments for  the  Grand  Trunk  Railway  Swing  Bridge  and  all  alterations  to  the  culvert  under 
the  canal  for  passing  the  main  pipes  connected  with  Montreal  Water  Works. 

The  water-way  is  to  be  enlarged  to  a  mean  width  of  two  hundred  feet  and  sunk  to 
the  depth  of  fully  four  feet  below  the  top  of  the  lower  mitre  sill  sf  the  present  lock  at 
C6te  St.  Paul.  The  foundations  for  the  bridge  piers,  etc.,  are  to  be  placed  sufficiently  low 
to  correspond  with  fifbeen  feet  of  water  in  the  reach  and  fourteen  feet  on  the  mitr«  sills  of 
the  nev  lock  at  06te  St.  Paul. 

The  excavation  connected  with  the  increased  width  of  the  channel  is  intended  to  be 
on  the  south  side,  and  the  neV  piers,  etc.,  for  the  bridges  will  also  be  on  the  south  side  of 
the  present  ones,  as  indicated  in  red  on  the  general  plan  exhibited. 

The  Department  of  Public  Works,  however,  reserves  to  itself  the  right  of  changing 
the  whole  or  any  part  of  the  line  to  such  an  extent  as  will  admit  of  widening  the  channel 
wholly  on  either  one  side  or  the  other,  or  of  increasing  the  width  on  both  sides,  as  may 
be  subsequently  determined,  also  of  altering  the  position  of  any  or  all  of  the  structures  one 
hundred  feet  either  to  the  right  or  left,  or  of  placing  any  or  all  of  th^m  one  hundred  feet 
either  upward  or  downward  from  that  indicated  on  the  plan,  or  in  such  other  position  as 
may  be  considered  the  most  advantageous  for  the  purpose  contemplated. 
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Theso  changes,  it  is  to  be  clearly  and  distinctly  undei*stood,  may  be  made  either 
before  the  operations  are  commenced  or  during  their  progress,  without  giving  cause  for  any 
increase  or  diminution  in  the  prices  tendered  for  the  respective  items  of.  work. 

Where  the  present  banks  of  the  canal  are  cut  into  or  are  cut  away  by  the  widening 
at  places  where  they  pass  through  low  ground  or  are  immediately  alongside  of  it,  a  new 
bank  must  be  formed  or  an  additional  width  given  to  the  present  ones,  as  circumstances 
may  require.  In  all  such  cases  the  space  to  be  occupied  by  the  new  part  of  the  bank  must 
be  cleared  of  all  sods,  turf,  muck  or  other  objectional  matter,  and  all  loose  earth  must  also  be 
removed  for  such  a  depth  as  may  be  necessary  to  secure  a  water-tight  connection  between 
the  ends  and  sides  of  the  old  and  ne  ^  parts  of  the  banks,  and  seats  prepared  for  them. 

The  new  banks  must  be  formed  of  the  best  description  of  material  that  can  be 
obtained  in  the  vicinity  and  at  all  places  wliere  the  hanks  or  any  part  of  them  require  to 
he  made  water-tight  the  matericU  must  he  hauled  on  to  the  respective  hanks  in  earts  or 
waggons  and  laid  on  in  layers  not  exceeding  one  foot  in  depth  at  a  time  ;  and  if  the  work 
be  done  at  a  dry  season  of  the  year,  water  must  be  thrown  over  each  layer  to  assist  in 
consolidating  the  material.  ;  «a*«^ 

To  reader  the  banks  at  such  places  still  more  secure,  as  well  as  at  any  other  ^plfeice 
where  the  officer  in  charge  may  consider  necessary,  a  trench  from  4  to  6  feet  in  width,  of 
such  a  depth  and  length  as  may  be  directed,  is  to  be  excavated  at  the  front  line  or  in 
Buch  other  position  under  the  towing  path  as  may  be  subsequently  detoimined,  in  which 
a  puddle  bank  or  wall  is  to  be  carried  up  to  a  foot  or  more  over  water  line. 

The  sides  to  be  made  vertical  or  to  such  inclination  between  that  line  and  one  and  a 
half  horizontal  to  one  vertical  as  may  be  subsequently  determined. 

Towing  Path. — At  all  places  where  the  widening  of  the  prism  is  on  the  south  side 

of  the  present  channel,  a  towing  path  of  the  full  width  must  be  con- 
tinued and  formed  either  as  a  whole  or  in  part,  as  may  be  required. 

It  is  to  be  made  18  feet  in  width  and  of  a  like  elevation  over  the  water  line  as  the 
one  now  in  use ;  at  places  where  thei-e  is  a  bank  in  rear  of  it  or  where  one  may  be 
formed  of  a  greater  height,  a  ditch  2^  feet  wide  at  bottom  must  be  cut  at  the  foot  of  the 
slope,  towards  which  the  tep  of  the  track-way  shall  have  a  declivity  of  one  foot  trans- 
rersely. 

The  bottom  of  the  ditch  to  have  such  an  inclination  as  will  carry  the  water  freely  to 
off-take  drains  formed  at  such  places  as  circumstances  may  require. 

In  case  the  material  excavated  from  the  widening  or  deepening  of  the  channel 
and  foundation  of  the  structures  or  any  considerable  portion  of  it,  is  deposited  alongside 
of  the  towing  path,  arran£^ements  must  be  made  so  that  the  bank  shall  be  carried  up  to 
an  uniform  .height  of  twelve  feet  or  more  over  the  surface  water  level  of  the  canal  and  to 
such  side  slopes  as  may  be  directed. 

If  the  excavation  is  deposited  at  other  places  on  canal  property  or  on  any  other 
property  authorized  by  the  Department  of  Public  Works,  the  material  must  be  spread  over 
such  an  extent  of  surface  and  made  of  such  a  height  as  may  be  directed,  within  the  range 
and  under  the  conditions  subsequently  referred  to  in  this  specification. 

The  principal  part  of  the  excavation  on  this  section  will  be  clay,  but  the  lower  part 
of  it  is  of  a  hard  nature  and  it  is  probable  that  rock  may  be  met  with  before  getting  to 
the  full  depth,  especially  in  the  foundations  for  the  piers  and  abutments  of  the  bridges. 
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It  will  be  observed  from  the  situation  of  the  work  that  a  large  proportion  of  th» 
widening  and  deepening  can  be  done  by  machinery  during  the  summer  months^  provided 
proper  precautions  are  adopted  to  guard  against  interfering  with  the  navigation.  Some  of 
these  precautions  consist  in  making  new  banks  and  strengthening  the  present  ones  where 
required  before  proceeding  with  the  under-water  work,  at  all  events  to  an  extent  that 
might  have  a  tendency  to  weaken  or  endanger  them  ;  the  maintenance  at  all  times  of  a 
clear  and  moderately  passable  towing  path,  etc.,  etc.  Contractors  will  therefore  he 
expected  and  required  to  provide  the  necessary  equipment  for  proceeding  with  the  work 
as  above  stated,  and  be  fully  prepared  to  mqve,  haul,  transport  and  elevate  the  matenal 
'  in  such  a  manner  as  will  enable  it  to  be  expeditiously  taken  to  and  deposited  at  the  plaoes 
decided  upon,  unless  they  are  able  to  show  to  the  full  satisfaction  of  the  Department  of 
Public  Works  that  they  are  in  a  position  to  execute  the  work  in  some  other  waj  in  a 
more  advantageous  manner,  within  the  time  agreed  upon  for  its  completion. 

On  the  lower  two-thirds  of  the  section  there  will  be  no  "  spoil  ground  "  adjoining  tlie 
canal  for  the  material  excavated  in  widening  and  deepening  the  channel  or  foundations  of 
bridges,  etc.,  and  as  the  contractor  cannot  be  allowed  to  pass  mud  seows  through  the  look, 
at  either  end  of  the  reach,  tenders  for  the  excavation  on  the  section  will  be  received  in  two 
different  forms,  as  follows  : — 

1st — On  the  understanding  that  one-third  of  the  entire  quantity  of  excavation  on  the 
section  and  in  foundations  of  the  structures  can  be  used  in  making  up  tlM 
banks,  from  the  lower  end  of  the  section  upwards,  and  deposited  within  a  distance  Tury- 
ing  from  30  to  130  feet  frosA  the  water  Jine  of  the  enlarged  oanal,  and  on  th«  tipper  one- 
third  of  the  section.  The  other  two-thirds  of  the  quantity  to  be  placed  at  a  distance 
varying  from  400  to  1,600  feet  from  the  water  line  of  the  canal,  at  such  places  as  may  be 
directed,  within  a  distance  ef  one  mile  and  a  half  along  the  canal,  from  the  lower  end  of 
the  section. 

Snd — On  the  undentanding  that  after  the  banks  of  the  canal  are  made  up  to  the 

width  and  height  required,  the  contractor  shall  find,  at  his  own  out  and 

expense,  deposit  ground  for  all  other  parts  of  the  material  excavated  from  the  widening 

and  deepening,  and  from  the  foundations  of  structures,  etc.,  as  may  not  be  required  by  the 

Department  of  Public  Works  for  embankments  or  for  other  purposes. 

It  is  to  be  clearly  and  fully  understood  that  the  whole  of  the  work  to  be  done  on 
this  section  (No.  4),  for  the  deepening  and  enlarging  of  this  canal,  will  be  measured^  com- 
puted and  paid  for  in  the  ''solid."  For  this  purpose,  before  the  works  are  commenosd, 
levels  will  be  taken  of  all  those  parts  of  the  ground  to  be  removed  over  the  watsr  surface, 
and  accurate  soundings  made  (with  reference  to  fixed  and  permanent  beneh  marks),  at 
short  distances  apart,  along  the  whole  length  and  breadth  of  that  part  of  the  present  csaal 
within  the  boundaries  of  the  section.  A  duplicate  copy  of  the  eroes-sections,  made  from 
these  levels  and  soundings,  will  remain  on  record  in  the  office  of  the  Department  of  Pablit 
Worxs,  another  in  the  office  of  the  RAsideat  Engineer,  and  from  these,  together  wiik 
levels  and  soundings  taken  after  the  whole  shall  have  been  completed,  will  be  computed 
the  quantities  of  excavation  and  work  done,  for  which  payment  will  be  made. 

Brewster's  Egad  Bridge. — This  section  embraces  the  construction  of  piers  and 

abutments  for  a  swing  bridge,  intended  to  take  the 
place  of  the  present  means  of  crossing  the  canal  at  Brewster's  Hoad.  The  remeval  of  the 
piers,  etc.,  of  the  old  structure  in  the  manner  and  at  the  time  directed  is  also  included. 

The  Water-way  is  to  be  in  fou/r  divisions,  the  two  centre  ones  of  which  are  each  to  be 
46  feet  wide,  and  form  the  navigable  channels.     The  piers  and  abutments  are  to  be  o^ 
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masonry  laid  in  liydraiiUc  cement  mortar;  built  chiefly  in  thi^  form^  of  the  dimersioiis, 
and  in  the  manner  herein  described,  or  as  may  be  subsequently  directed. 

In  the  vicinity  of  where  the  bridge  piers  and  abutments  are  situated,  a  space  of  190 
feet  in  length  and  180  feet  in  width  is  to  be  sunk  to  the  depth  of  fifteen  ieet  below 
water  level,  and  the  sides  are  to  be  made  to  a  slope  of  one  horizontal  to  one  vertical. 

The  material  excavated  from  this  space,  as  well  as  from  the  seats  of  the  piers  which 
are  S  feet  3  inches  lower,  or  17^  feet  below  water  level,  must  be  hauled  to  near  the  upper 
end  of  the  section  and  deposited  there,  on  the  spoil  ground  previously  mentioned. 

The  centre  and  rest  piers  of  the  bridge  are  to  be  parallel  to  the  centre  line  of  the 
canal;  the  former  to  be  18  feet  square  and  the  latter  18  feet  long  by  9  feet  thick  at  top. 
Tlirough  each  of  them  an  arched  culvert,  8  feet  in  width  and  about  8  feet  in  height,  is  to 
be  made,  on  a  line  ranging  with  that  of  the  canal. 

■ 

They  are  to  *>e  built  on  a  foundation  of  timber  and  plank,  the  top  of  which  must  be 
at  least  15f  feet  below  canal  surface,  and  in  each  case  they  are  on  all  sides  to  have  a 
^batter  of  one  in  twenty-four. 

The  arch  stones  of  the  culverts  are  to  be  2 1  inches  deep,  dressed  to  radiate  truly  for 
their  full  depth,  and  made  to  lay  throughout  to  joints  of  one-fourth  (\)  of  an  inch.  The 
bottom  of  the  arch  or  water-way  is  to  be  of  dressed  and  properly-jointed  stones,  of  a  size 
that  two  of  them-  will  make  up  the  width  of  the  opening,  and  at  each  end  pass  15  inches 
under  the  wall,  the  secoad  course  to  project  one  foot  into  the  opening,  and  the  third 
course  6  inches. 

The  face  stones  of  the  piers  to  be  two  and  three  feet  depth  of  bed  in  the  alternate 
courses,  with  headers  in  every  course  4^  feet  long,  placed  not  more  than  9  feet  apart 
from  centre  to  centre.  The  beds  and  ends  of  the  stones  are  to  be  kept  full  and  dressed  so 
as  to  lay  to  joints  one-fourth  (^)  of  an  inch,  and  have  the  face  in  all  cases  picked  or 
scabbled  to  a  fair  sui*face  ;  this  is  understood  to  be  applicable  to  all  the  four  sides  of  the 
.oentre  as  well  as  the  rest  piers. 

The  heart  of  the  wall  in  each  case  to  be  made  up  with  flat-bedded  stones,  not  less 
than  4  feet  area  of  bed,  and  of  the  full  height  of  the  face  stones  ;  their  beds  and  joints 
jnust  be  scabbled  or  picked,  if  necessary,  so  that  when  laid  the  horizontal  joints  sheJl  not 
exceed  flve-eighths  (|)  of  an  inch,  and  the  vertical  joints  not  be  more  than  one  inch  and  a 
quarter. 

The  piers  to  form  the  seat  of  the  swing  portion  of  the  bridge,  when  in  position,  are  to 
'be  10^  feet  thick  at  bottom,  the  sides  of  which  are  to  be  parallel  in  the  canal,  and  the 
ends  be  at  right  angles  to  the  face  of  the  pier.  They  are  to  be  faced  on  both  sides,  and 
throughout  be  of  a  like  class  of  material  and  workmanship,  and  the  foondation  for  them 
l>e  formed  at  a  like  depth,  as  described  for  the  centre  and  rest  piers ;  both  sides  and  ends 
are  to  have  a  batter  of  one  in  twenty-four. 

At  four  feet  from  the  top  of  these  piers,  or  at  such  height  as  may  be  required,  oflWiets 
on  the  front  side  are  to  be  formed  for  the  bridge  seat. 

The  abutments  are  to  be  of  masonry,  placed  thirty  feet  or  more  from  the  piers  for 
the  bridge  seat,  and  the  foundation  for  them  laid  at  1 2  feet  below  surface  water  line,  or  at 
such  other  level  above  or  below  that  point  as  circumstances  may  require.  They  are  to  be 
*7^  feet  or  more  in  thickness,  carried  up  to  a  batter  of  one  in  twelve  on  the  face  to  the 
water  line,  and  made  plumb  in  the  rear  to  within  4  feet  of  the  top,  thence  the  wall  will 


488 

diminish  to  the  rear  line  of  the  coping,  which  will  be  3^  feet  in  width.  The  face  work  ta 
be  similar  to  that  described  for  the  piers,  and  the  backing  of  large-sized  well-shaped 
stones,  laid  level  in  full  mortar,  and  properly  bonded  throughout  the  wall. 

The  centre  piers,  piers  for  seat  and  rest  of  bridge,  as  well  as  the  abutments,  must  all 
be  built  of  an  approved  class  of  stone,  free  from  drys,  seams  and  other  defects,  laid  in 
hydraulic  cement  mortar,  be  properly  bonded  throughout,  and  have  all  the  vertical  joints 
well  grouted  as  the  work  proceeds. 

Coping  stones  on  all  the  piers  to  be  at  least  1 5  inches  in  depth,  of  a  size  that  two 
stones  will  make  up  Ihe  width  of  the  piers  for  the  seats  and  rests  of  the  bridge,  and 
break  joints  properly  with  the  adjoining  stones.  Those  on  the  centre  pier  must  be  from 
4  to  6  feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  the 
track  for  rollers  of  the  turntable.  They  must  be  full-bedded  throughout,  and  dressed  so 
as  to  lay  to  joints  not  exceeding  one-fourth  of  an  inch  ;  and  the  top  side  must  have  a  fair 
surface,  neatly  boucharded,  and,  where  required,  the  outer  top  arrises  are  to  be  rounded  ofT. 

The  pivot-stone  to  be  not  less  than  6  |feet  square  and  two  feet  depth  of  bed,  the  space 
between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  of  the  same  thickness 
as  the  latter,  properly  dressed  and  jointed  to  the  width,  and  be  at  least  3^  feet  in  length. 

In  the  centre  of  the  rest  piers  one  of  the  coping  atones,  for  a  width  of  four  feet,  is  to 
be  twenty  four  inches  in  depth,  and  checked  to  the  curve  of  the  toe  of  the  bridge.  This 
stone  in  each  case  must  be  secured  with  fox-wedged  bolts  1^  inches  diameter,  let  into  the 
masonry  underneath. 

The  coping  on  the  piers  for  the  seat  and  the  abutments  for  the  road  bridge  will  be 
10  inches  in  thickness  at  the  centre  of  the  road,  curved  on  top  so  as  to  be  eight  inches  at 
the  sides,  placed  so  as  to  form  a  recess  for  fixed  girders  and  the  toe  of  the  swing. 


At  all  four  corners  of  the  bridge,  parapet  piers  are  to  be  built,  4^  feet  square  at 
diminishing  upward — one  of  which,  at  each  end  of  the  bridge,  must  be  recessed  and 
hollowed  out  to  receive  machinery. 

The  wings  of  the  abutments  are  also  to  be  carried  up  to  the  same  height  as  the 
panipet  piers,  and  finished  with  coping,  as  indicated  on  the  plans. 

The  foundation  timbers  to  be  of  pine,  liid  level,  and  must  have  an  uniform  bearing 
throughout  their  entire  length.  Those  under  the  centre  and  rest  piers  are  to  be  Md 
transversely  to  the  canal,  one  foot  apkrt,  and  for  the  other  piers  and  abutments  thej  are 
to  be  laid  longitudinally  or  transversely  as  may  be  required. 

In  all  cases  the  spaces  between  the  timbers  must  be  filled  with  a  good  description  of 
puddle  or  concrete  as  may  be  directed. 

The  covering  plank  to  be  of  pine  three  inches  thick,  laid  obliquely  and  fastened  to 
the  timbers  with  1^-inch  white  oak  treenails  8  inches  long. 

Sheet  Piles — of  4-inch  pine  plank  are  to  be  put  in  or  driven  on  all  sides  of  the 

piei*s  if  the  officer  in  charge  considers  it  necessary. 

Fenders — are  to  be  constructed  on  both  sides  of  the  channel  ways,  extending  for 

some  distance  above  and  below  the  bridge,  as  represented  on  genend  plan. 

Those  in  connection  with  the  seat  piers  for  the   toe  of  the  swing  are  to  be  formed  by 

means  of  piles,  caps,  braces  and  wale  pieces,  all  of  white  oak  timber.    The  piles  are  not 
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to  be  less  than  12  inches  diameter  at  the  small  end,  driven  from  6  to  10  feet  into  the 
bottom  and  be  about  6  feet  apart — at  the  anchor  timber  two  piles  will  be  driven  on  the 
line  of  the  fenders  and  one  about  the  middle  of  each  tie  timber.  The  fenders  proper  are 
to  be  formed  of  two  pieces  each  8x12  inches,  of  white  oak,  kepi  2  inches  apart  by  means 
of  white  oak  blocks  9x12x2  inches,  placed  vertically  6  feet  apart  from  centre  to  centre. 
The  dififerent  pieces  in  each  range  are  to  be  connectei  bj  means  of  double  oblique  joints 
let  3  inches  or  more  into  and  on  to  each  other  respectively.  The  joints  in  the  inner 
range  must  be  at  least  12  feet  on  either  side  of  those  on  the  outside.  They  are  to  be 
fastened  to  the  piles  with  bolts  one  inch  cfiaraeter  and  also  to  the  centre  cribs  subse- 
quently described ;  in  both  cases  they  are  to  be  put  on  and  secured  in.  such  a  manner  as 
may  be  directed. 

In  case  that  piles  cannot  be  driven  sufficiently  into  the  bottom  to  form  the  necessary 
fenders  for  the  btidge,  framed  bents  of  white  oak  timber  12x12  inches  may  be  used  for 
that  purpose.  To  enable  the  latter  plan  to  be  carried  out  a  trench  must  be  cut  18  feet 
below  water  line  for  the  I'eception  of  sills,  into  which  the  posts  of  the  bents  are  to  be 
securely  fastened. 

At  bottom  of  canal,  and  at  such  height  over  it  as  dii*ected,  the  posts  are  to  be  con- 
nected with  horizontal  ties,  and,  both  longitudinally  and  transversely,  ranges  of  diagonal 
braces  are  to  be  framed  vertically  in  between  them  and  well  secured  with  straps  and  bolts. 

At  top  the  posts  are  to  be  connected  with  caps,  ties  and  wale  pieces,  framed,  bolted 
and  secured  as  previously  descritred. 

Ckib  Wobe. — Between  the  oentre  and  rest  piers,  as  well  as  above  and  below  them^ 

and,  if  directed,  above  and  below  the  piers  for  the  seat  of  the  bridge, 
crib  work  is  to  be  oonstructed  to  form  bearings  for  the  fenders  and  for  the  protection  of 
the  respective  parts  of  the  work. 

The  cribs  for  the  middle  portions  of  the  work  are  to  be  the  same  width  as  the  stone 
piers,  ie.,  18  feet  wide  at  top,  increasing  downward  on  both  sides  at  the  rate  of  one  in 
twenty  four,  and  through  the  middle  of  them,  longitudinall/,  a  clear  water-way  of  such 
dimensions  must  be  formed  as  may  be  directed. 

Transverse  openings  aie  also  to  be  madoin  the  crib  work  adjoining  the  tentie  and 
rest  piers  ttid  elsewhere,  of  suck  shape  and  dimensions  as  may,  together  with  the  centre 
openings,  gave  an  area  equal  to  at  least  that  of  the  archways  formed  through  the  masonry. 

In  the  crib  work  above  and  below  the  piers  for  the  seat  of  the  bridge  there  are  in 
each  ease  to  be  left  two  openings  on  the  upper  and  two  on  the  lower  side.  The  sides  of 
these  openings  are  to  be  formed,  framed  and  secured  in  like  manner  as  the  face  work  of 
ends  of  the  cribs.  The  bottom  to  be  of  3-inch  plank,  well  fastened  with  pressed  spike, 
and  the  top  to  be  formed  of  pieces  not  less  than  10  inches  thick  and  of  the  length  to  take 
a  full  bearing  on  the  side  timbers  of  the  respective  water-ways. 

The  cribs  are  to  be  of  pine  timber  12  inches  square,  straight,  sound,  fall  on  the 
edges,  and  are  to  be  framed  so  as  to  leave  a  space  of  1^  inches  between  the  different 
courses.  At  the  angles  they  are  to  be  connected  by  double4>evelled  dovetails,  arranged 
so  that  everv  end  timber  shall  be  dovetailed  into  two  side  timbers,  and  the  side  timbers  be 
similarly  placed  between  those  forming  the  ends.  At  each  corner  in  every  course  a  rag- 
bolt  12  inches  long  and  f  inch  diameter  is  to  be  driven  through  the  dovetail. 

Cross  Ties — to  be  at  least  10  inches  thick,  of  sufficient  size  to  square  10x12  inches 

at  both  ends  and  of  the  full  length  of  the  outside  width  of  the  cribs. 
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They  are  to  be  placed  not  more  than  10  feet  apart  and  so  arranged  that  the  ties  resting 
on  the  different  rounds  of  timber  shall  be  mid-waj  between  those  of  the  courie  imme' 
diatelj  below  and  above. 

Their  ends  are  to  be  dovetailed  3^  inches  into  the  timbers  under  and  over  them,  the 
dovetail  to  splaj  1  ^  inches  on  both  sides,  so  as  to  stand  8  inthes  at  the  neck  and  11  inehes 
at  the  outer  end. 

Under  the  head  of  each  tie,  at  the  joint  between  the  courses  immediatelj  below  H,  a 
block  1^  X  12  X  1 2  inches  is  to  be  inserted  te  give  an  uniform  bearing,  and  a  rag-bolt  S^  fiwt 
lo^g>  i  o^  AD  inc^  diameter,  ia  to  be  driven  through  the  head  of  each  tie,  passing^  down 
through  the  course  on  which  it  rests,  the  block  and  course  under  it  and  into  the  head  of 
the  next  cross  tie. 

Longitudinal  Ties. — At  such  places  in  the  cribs  as  maj  be  required,  longitudinal 

ties   10  inches   thick  are  to  be  framed  into  and  dovetailed 

between  the  eud  timbers,  have  blocks  under  them  and  be  secured  by  bolts  of  similar 

•dimensions  and  in  like  manner  as  described  for  the  Iran  verse  ties  into  which  thej  are  to 

be  notched,  and  fastened  at   the  crossings  by  means   of  white  oak   treenails  2  inches 

diameter. 

The  cribs  are  to  be  further  secured  bj  vertical  ranges  of  plank  placed  inside  and 
extending  from  the  lowest  side  timber  up  to  the  water  line.  There  are  to  be  three 
ranges  on  a  side,  that  is  to  say  :  One  at  or  near  each  angle  and  another  in  the  centre^ 
making  in  all  6  vertical  ranges  in  a  crib.  The  planks  are  to  be  4  inches  thick  and  10 
inches  in  width,  fastened  from  the  inside  with  10-inch  spike,  |^  of  an  inch  in  diameter, 
two  driven  thix)agh  each  plank  into  ea<;h  of  the  lowest  side  pieces  and  one  at  everj  cro»- 
ing  of  a  side  timber  from  the  bottom  timber  upward.  Thej  may  be  put  on  in  lengths  of 
from  $  to  10  feet  or  more,  but  they  must  be  so  arranged  that  the  upper  length  in  all 
-^ases  shall  reach  down  at  least  two  feet  lower  than  the  top  of  the  plank  of  the  same 
range  below. 

In  the  first  course  of  side  timbers  the  cioss  ties  are  to  be  placed  not  more  than  3  ieet 
.apart  so  as  to  obviate  the  necessity  of  using  floor  timbers. 

The  cribs  forming  the  upper  and  lower  terminations  of  the  piers  are  in  all  cases  to 
splay  five  feet  or  more  on  the  side  next  the  channel. 

The  whole  interior  of  the  crib  work,  except  the  water-ways,  Ls  to  be  filled  with  ah. 
approved  class  of  moderate-sized  stone  ballast. 

For  the  protection  of  the  structure  and  guide  piers,  three  clusters  of  piles  are  to  be 
driven  within  range  of  the  centre  pier  at  suitable  distances  above  and  below  it ;  they  are 
to  be  connected  by  means  of  thorough-bolts,  straps,  etc.,  and  stand  one  foot  or  more  over 
the  cap-pieces  as  may  be  required.  Piles  are  also  to  be  driven  for  the  protection  of  tbe 
framed  bents  or  crib  work  placed  above  and  below  the  seat  piers  of  the  bridge. 

The  superstructure  of  the  bridge,  both  for  the  fixed  and  movable  parts,  as  well 
as  the  machinery  for  working  the  latter,  will  be  made  a  separate  contract. 

Gband  Tbunk  Railway  Bridoi. — ^The  new  piers,  abutments,  fenders,  etc.,  for  this 

structure  will  for  the  most  part  be  similar  to 
those  above  described,  but  made  of  dimensions  and  in  all  other  respects  suited  to  tke 
swing  or  movable  parts  of  the  present  bridge. 
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The  excavation  at  and  in  the  vicinity  t>f  the  bridge  must  be  well  advanced,  the 
foundations  for  the  centre  piers  and  seat  pier  on  the  north  side  prepared,  and  the  walls 
x»urried  to  about  the  height  of  the  present  canal  bottom  by  the  middle  of  April,  1877. 

The  whole  of  the  works  connected  with  the  piers  and  abutments  must,  however,  be 
completed  bj  the  first  day  of  March,  1878,  so  as  to  admit  of  the  bridge  being  shifted  to 
-its  new  position,  and  allow  time  for  the  removal  of  the  present  piers  before  the  opening 
of  navigation  in  the  spring  of  J  878. 

Contractors  should  clearly  and  distinctly  understood  that  all  the  works  connected 
with  building  the  new  piers  and  abutments  for  this  bridge,  as  well  as  those  for  the  enlarge- 
ment of  the  canal  at  this  place  must  be  done  without  in  any  way  or  shape  endangering, 
interrupting  or  interfering  with  traffic  on  the  Grand  Trunk  Railway.  The  carrying  out 
of  these  conditions  will  be  rigidly  insisted  upon,  a  fact  which  should  be  borne  in  mind  by 
parties  when  tendering  for  the  work,  and  also  that  the  contractor  will  be  held  strictly 
and  legally  liable  to  the  proprietors  of  the  railway,  the  public  or  individuals  for  any 
damage,  loss,  accident  or  detention  which  may  be  sustained  through  his  acts,  whether  the 
same  arise  from  oversight,  neglect  or  from  a  desire  to  proceed  with  the  work  expedi- 
tiously, or  from  any  other  act  or  cause  whatever. 

The  removal  of  the  present  piers  and  abutments  of  both  the  railway  bridge  and  that 
at  Brewster's  Road,  is  to  be  tendered  for  by  the  cubic  yard,  the  rate  in  each  case  to 
include  the  removal  of  all  mason  work,  crib  work,  piles,  or  whatever  may  be  necessary  to 
clear  out  the  channel  to  the  required  capacity ;  the  respective  works  to  be  done  at  the 
time  and  in  the  manner  directed  by  an  officer  entrusted  with  that  duty  by  the  Depart- 
ment of  Public  Works. 

■ 

In  order  to  obtain  the  required  depth  of  water  in  the  canal,  the  top  part  of  the 
culvert,  for  passing  one  set  of  the  main  pi\^eH  for  Montreal  Water  Works,  must  be 
removed,  and  the  sides  of  it  cut  down  as  low  as  the  floor.  When  this  has  been  done,  a 
xange  of  sheet  piles,  or  two  if  necessary,  must  be  put  in  on  both  sides  of  the  canal,  and 
arranged  so  as  to  entirely  surround  the  pipes,  and  extend  for  such  a  distance  on  all  sides 
-of  them  as  circumstances  may  require. 

At  these  places  such  a  width  and  extent  of  puddle  bed  or  bank  must  be  formed  to 
guard  against  leakage,  or  whatever  other  precautions  may  be  considered  necessary  by  the 
engineers  of  the  Department  of  Public  Works,  in  conjunction  with  the  authorized  officers 
of  the  city  corporation  of  Montreal. 

The  contractor  to  state  a  rate  per  cubic  yard  for  the  removal  of  'the  puddle,  concrete 
and  timber  work,  down  to  the  floor^  the  measurement  to  embrace  the  entii*e  area  of  the 
culvert,  except  the  rectangular  space  between  the  bottom,  top  and  sides  of  the  pipes. 

In  case  it  should  be  determined  to  remove  the  culvert  entirely,  the  work  must  be 
done  at  the  rate  stated  in  the  tender  (contractor  not  to  disturb  or  interfere  with  water 
pipes). 

In  either  case  the  timber  and  plank,  iron  or  other  material  taken  out  of  the  culvert 
is  to  remain  the  pro])erty  of  the  city  corporation,  if  claimed  about  the  time  when  first 
removed. 

'fne  inside  faces  of  the  banks  or  sides  of  channel  are  to  be  protected  in  some  one  or 
any  two,  or  it  -may  be  partly  in  each  of  the  three  following  ways,  as  nay  be  subsequenily 
determined : — 
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1. — By  a  covering  of  pitched  stone,  of  an  approved  class^  laid' at  right  angles  to  the 
face,  on  about  twelve  inches  in  depth  of  quarry  waste  or  gravel.  The  pitched 
stone  to  be  in  regular  courses,  varying,  from  four  to  eight  inches  in  thickness,  and  from  a 
depth  of  twenty-two  inches  at  the  bottom  part,  to  a  depth  of  sixteen  inches  at  the  top- 
water  line,  laid  throughout  in  coarse  sand  or  fine  gravel,  and  have  the  joints  in  the 
respective  ranges  properly  broken  over  and  with  each  other. 

Where  the  bottom  is  clay  or  other  material  of  that  kind,  the  first  tier  uf  stones  is  to> 
be  let  in  their  full  depth,  in  the  position  above  mentioned,  and  laid  so  as  to  form  a  toe 
support  to  the  walL  The  whole  of  the  stones  to  be  well  rammed  and  beaten  down  to  a 
fair  uniform  surface. 

2. ^Making  the  inclination  of  the  bank  one-half  horizontal  to  one  vertical  and  facing 
it  with  pitched  stone  3  feet  in  depth  at  bottom,  2^  feet  at  the  water  line  ;  stone 
to  be  laid  on  a  toot  in  depth  of  quarry  refuse  or  gravel  and  at  right  angles  to  the  (ace,  in 
regular  courses  6  inches  or  more  in  thickness  —one-third  of  the  superficial  area  to  be  of 
stone  the  full  depth  of  bed  above  stated,  the  other  two-thirds  may  be  mado  up  of  two- 
stones. 

The  rear  part  of  first  or  lowest  course  to  be  let  into  the  bottom,  and  on  top  the  copiog- 
is  to  be  laid  horizontal,  2^  feet  in  width  and  9  inches  thick  ;  ptherwise  the  top  stones  are 
to  form  a  rounded  edge  if  so  directed. 

The  stones  must  in  all  cases  bond  properly  over  and  with  each  other,  and  the  whole 
be  executed  in  a  satisfactory  and  workmanlike  manner. 

3. — Constructing  a  wall  2  J  feet  wide  on  top,  with  a  batter  of  2  inches  or  more  to  the 
foot  on  the  front  side,  and  on  the  rear  to  increase  3  inches  to  the  foot  for  the 
first  five  feet  from  the  top,  thence  downwards  they  are  to  be  plumb. 

The  wall  must  be  built  of  an  approved  class  of  sound  and  durable,  flat  and  well- 
shaped  stones,  not  less  than  6  inches  thick,  2  feet  or  more  in  lengthy  and  have  3  feet  area 
of  bed,  at  least ;  laid  so  as  to  form  proper  bond  over  and  with  each  other  in  both  front 
and  rear.  The  faces  of  the  stones  must  be  hammered  or  «cabbled  to  a  line  corresponding 
to  the  position  they  are  to  occupy  in  the  work. 

Headers  not  more  than  7  feet  apart,  and  at  least  3  feet  depth  of  bed,  are  to  be  placed 
in  each  course. 

The  coping  stones  must  be  2J  feet  wide,  fally  9  inches  thick  and  not  less  than  3  feet 
long. 

In  rear  of  the  walls,  a  space  of  about  1 2  inches  in  width  is  to  be  made  up  with  small 
stones  or  quarry  .waste,  well  rammed. 

The  foundation  for  the  walls  in  either  case  to  be  sunk  to  15}  feet  below  tiie  surface- 
water  line  of  the  canal ;  the  sinking  of  which,  below  the  line  of  four  feet  under  the  top 
of  the  mitre,  is  to  form  a  separate  item. 

Parties  should  bear  in  mind  when  tendering,  that  black  limestone,  such  as  used  for 
ordinary  building  purposes  in  Montreal,  will  not  be  allowed  on  any  part  of  the  work  con- 
nected with  the  section. 

Contractors  are  requested  to  submit  a  price  for  each  of  these  three  different  kinds 
of  protection  for  the  banks,  subject  to  the  distinct  understanding  that  they  provide,  at 
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"their  own  cost,  all  the  necessary  materials^  and  that  the  work  to  be  done  may  consist  of 
•aJl  three  kinds,  or  it  may  be  of  two  of  them,  or  wholly  of  one  kind  without  giving  cause 
for  any  increase  or  diminution  of  the  prices  tendered  for  the  respective  items  of  work 
that  may  be  performed. 

For  the  purpose  of  enabling  the  deepening  of  the  channel,  and  the  widening  of  it 
below  the  water  line  to  be  urged  forward,  the  bridge  pier  and  abutments  to  be  built  and 
the  present  ones  removed,  alterations  to  be  made  at  water  works  culvert,  the  side  walls 
for  the  protection  of  the  banks  built,  etc.,  the  canal  will  be  emptied,  as  nearly  as  circum- 
tances  will  permit,  in  the  early  part  of  December,  1876,  and  the  water  allowed  to  remain 
out  until  the  latter  end  of  April,  1877.  ^  , 

In  December,  1877,  the  water  will  be  again  drawn  off,  and  the  canal  allowed  to 
remain  empty  until  the  latter  end  of  April,  1878. 

The  contractor's  arrangements  must  therefore  be  such,  and  his  operations  be  conducted 
in  such  a  manner  that  the  whole  of  the  works  on  and  connected  with  this  section  shall  b« 
done  between  the  time  of  awarding  the  contract  and  the  25th  day  of  April,  1878. 

Contractors  should  bear  in  mind  when  ''  tendering"  that  a  dam  must  be  made  at  each 
end  of  the  section — one  at  the  upper  end  to  prevent  water  passing  on  to  or  coming  from 
Section  No.  5,  and  one  at  the  lower  end  to  guard  against  water  passing  on  to  or  coming 
from  Section  No.  3. 

For  the  purpose  of  removing  surface  water,  springs,  leakage,  snow,  ice,  or  any  other 
accumulation  of  water  from  foundations  of  the  bridges,  culvert,  foundations  of  side  walls  or 
.at  any  other  part  on  the  section,  sufficient  pumping  power  must  be  provided  and  placed  in 
the  most  advantageous  positions  to  lift  the  water  from  foundations  and  other  places,  as 
often  as  it  may  be  necessary,  and  afterwards  lift  and  discharge  it  into  the  Hiver  St. 
Pierre,  or  of  disposing  of  it  in  some  other  way,  without  allowing  it  to  pass  on  to  the 
adjoining  sections. 

Contractors  should  also  keep  in  view  the  fact  that  the  respective  bulk  sums  for 
uQwatering  the^different  parts  of  the  works  must  embrace  the  construction  of  all  dams,  the 
providing  and  fitting  up  of  all  pumps  and  machinery  that  may  be  required  for  that  purpose, 
also  their  full  maintenance  and  removal  when  directed,  as  well  as  the  replacing  of  them  as 
often  as  it  may  be  found  neeessary  to  fully  carry  out  and  complete  all  the  work  herein 
described  or  connected  with  the  enlargement  of  the  canal,  as  contemplated  in  this  specifica- 
tion. It  should  also  be  distinctly  understood  that  the  removal  of  all  snow  and  ice,  and 
every  ex|)ense  directly  or  indirectly  connected  with  unwatering  all  the  different  parts  of 
the  work  and  the  foundations  of  all  structures  on  this  section  must  be  embraced  in  the 
respective  bulk  sums  stated  in  the  tender. 

« 

PtDDLE, — wherever  used,  must  be  made  of  the  best  description  of  material  for  the 
purpose  that  can  be  obtained  at  any  place  on  the  section,  or  within  half  a 
mile  of  the  place  where  it  is  to  be  used.  It  is  to  be  laid  on  in  layers  not  exceeding  8  inches 
in  thickness,  each  of  which  must  be  watered,  properly  cut  transversely  and  longitudinally, 
well  trodden  and  ]>ounded,  and  everything  done  that  may  be  required  to  form  a  puddle 
bed  or  wall  impervious  to  water. 

CoNCBETE, — ^where  used,  must   consist  of  an  approved  quality  of  stone,  broken  to 
cubes  of  1^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement  and 
•clean,  sharp  sand,  in  such  proportions  as  may  be  required 
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There  are  to  be  oul  j  two  classes  or  denominations  of  excavation  recognized,  namel j  r 
"  earth  "  and  ''  rock/'  the  former  to  evibrace  all  kinds  of  material  found  in  widening  and 
deepening  the  channel  or  prism  of  the  canal,  forming  foundation  of  piers  and  abutments  for 
swing  bridges,  side  walls,  etc.,  except  absolutely  connected  ''  quarry  rock  "  and  boulders 
oontcaning  one-third  of  a  cubic  yard  and  upwards. 

The  prices  tendered  for  ihese  items  to  cover  the  entire  cost  of  removing,  hauling  and 
placing  the  material  in  spoil  bank  at  the  place  and  in  the  manner  herein  stated, 
forming  and  grading  towing  path,  berme  bank,  finishing  up  embankment  in  rear  of  bridge 
abutments,  and  doing  everything  connected  with  the  excavation  and  banks  on  the  aectaon 
in  a  workmanlike  and  satisfactory  manner,  agreeably  to  the  design  contemplated  in  this- 
specification. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  averaj;e  of  the  wliole 
of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of  the  work 
done,  with  reference  to  the  prices  tondered,  which  pro  rata  rates  shall  be  assigned  and 
apportioned  in  such  a  manner  that  when  the  whole  work  shall  have  been  executed  and 
completed,  the  aggregate  amount  shall  be  the  same  as  when  the  respective  total  qaaathiea. 
ar^  calculated  at  the  prices  stated  in  the  contract. 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
delivery  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  carrying 
on  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  the  excavated  material', 
or  in  proceeding  with  any  part  of  the  operations  connected  with  the  woik,  t^ 
contractor  must  be  governed  by  the  canal  regulations  and  the  interpretation  put  upon 
them  by  the  officer  entrustad  with  that  duty ;  he  must  further  use  every  precaution  to 
guard  against  interrupting,  impeding  or  in  any  way  interfering  with  the  navigation,  as  he 
will  be  held  strictly  and  legally  liable  for  all  damage,  loss  or  detention  that  any  Tesael* 
when  passing  through  the  canal,  may  sustain  from  any  of  his  acts,  whether  such  result 
from  a  desire  to  prosecute  the  works,  inattention  or  any  other  cause. 

The  different  works  herein  described  or  enumerated  are  to  be  proceeded  with  at  the- 
time  and  in  the  order  required  by  the  Department  of  Public  Works,  all  of  which  mast  b» 
executed  agreeably  to  the  plan  contemplated  in  this  specification  and  the  direction  of  the 
officer  in  immediate  charge,  although  all  that  may  be  required  to  complete  the  dfisiga 
may  not  have  been  particillarly  described. 

Detailed  Plans. — ^The  plans  exhibited  are  only  intended  to  show  the  oontemplated 

arrangements  and  general  mode  of  construction,  but  detailed 
working  drawings,  arranged,  modified  and  adapted  to  the  locality,  and  for  all  such  parts* 
of  the  structures  as  may  be  required,  will  be  furnished  as  the  works  proceed. 

The  contractor  must  provide,  at  his  own  cost  and  expense,  all  the  service  ground  that 
may  be  required  for  the  purpose  of  placing  and  preparing  materials,  or  for  the  erection  of 
sheds,  storehouses  or  any  other  buildings,  or  for  temporary  roads,  or  for  any  other  purpose 
whatsoever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials,  and 
furnish  all  plant,  tools,  vessels,  machinery,  equipment,  labor,  and  every  thing  necessary  for 
the  satisfactory  execution  and  completion  of  the  different  works  contemplated  in  the  fore- 
going specification. 

All  the  materials  used  in  the  works  must  be  of  the  best  class  of  their  respective  kinds, 
and  the  prices  tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  tkeir 
purchase,   delivery,  workmanship,   and  every  contingensy  connected  with  the  due  pct>~ 
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Beoution  of  the  different  works,  as  herein  described,  and  the  "instructions  that  may,  from 
time  to  time,  be  given  by  the  engineer  or  other  authorized  officer. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed. 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signature,  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real  estate, 
or  by  deposit  of  money,  public  or  municipal  securities  or  bank  stocks,  to  an  amount  of 
five  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

« 

To  each  tender  must  be  attached  the  actual  signatures  df  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  far  the  carrying  out  of  these 
conditions^  as  well  as  for  the  due  performance  of  the  works  embraced  in  the  contract. 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
''Tender"  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with 
in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of 
the  works  embraced  in  the  contract  can  be  fully  completed  on  or  before  the  twenty  fifth 
day  of  April,  1878. 

JOHN  PAGE, 

Chief  Engineer  of  Puhlio  Works, 
Ottawa,  8th  March,  1876. 
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LACHINE    CANAL 


SPECIFICATION  of  the  work  to  be  done  on  SECTION  No.  FIVB 

of  (lie  Enlargement. 


This  section  extends  from  a  point  nearly  opposite  the  lower  factories  at  Cdte  St  Paul 
to  about  the  centre  of  the  present  By -wash,  situated  above  the  Grand  Trunk  Hallway  Swing 
Bridge,  or  from  Station  No.  130  to  Station  No.  88,  a  distance  of  4,200  feet. 

The  work  upon  it  consists  in  widening  and  deepening  the  prism  of  the  present  canal 
and  depositing  the  material  excavated  at  the  places  and  in  the  manner  herein,  stated, 
construction  of  side  walls,  a  by-wash  and  an  inverted  syphon  culvert  to  carry  the  water 
of  the  River  St.  Pierre  through  under  the  canal. 

The  channel  is  to  be  enlaiged  to  a  mean  width  of  two  hundred  feet  and  sunk  to  the 
depth  of  fully  four  feet  below  the  top  of  the  lower  mitre  of  the  present  Lock  at  06te  St. 
Paul ;  the  by-wash  and  culvert,  etc.,  are  to  be  placed  sufficiently  low  to  correspond  with 
fifteen  feet  water  in  the  reach  and  fourteen  feet  on  the  mitre  sills  of  the  new  lock  at 
06te  St.  Paul. 

The  excavation  for  the  enlarged  channel  will  be  on  both  sides  of  the  present  line,  bat 
for  fully  the  lower  half  of  the  section  it  will  be  chiefly  on  the  south  side,  and  on  the 
upper  half  on  the  north  side  ;  the  new  by-wash  and  the  new  culvert  will  both  be  placed 
further  to  the  westward  than  the  present  ones,  as  indicated  in  red  on  the  general  plan 
exhibited. 

The  Depai*tment  of  Public  Works,  however,  reserves  to  itself  the  right  of  changing 
the  whole  or  any  part  of  the  line  to  such  an  extent  as  will  admit  of  widening  the  channel 
wholly  on  either  one  side  or  the  other,  or  of  increasing  the  width  on  both  sides,  as  may 
be  subsequently  determined  ;  also  of  altering  the  position  of  any  or  all  ot  the  structures 
one  hundred  feet,  either  upward  or  downward  from  that  indicated  on  the  plan,  or  in  such 
other  position  as  may  be  considered  the  most  advantageous  for  the  pur|)ose  contemplated. 
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These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
"before  the  operations  are  commenced  or  during  their  progress  without  giving  cause  for 
.any  increase  or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

Where  the  present  banks  of  the  canal  are  cut  iiito  or  are  cut  away  by  the  widening 
:at  places  where  they  pass  through  low  ground  or  ai*e  immediately  alongside  of  it,  a  new' 
bank  must  be  formed  or  an  additional  width  given  to  the  present  one,  as  circumstances 
may  require.  In  all  such  cases  the  space  to  be  occupied  by  the  new  part  of  the  bank 
must  be  cleared  of  all  sods,  turf,  muck  or  other  objectionable  matter,  and  all  loose  earth 
nnist  also  be  removed  for  such  a  depth  as  may  be  necessary  to  secure  a  water-tight  con- 
nection between  the  ends  and  sides  of  the  old  and  new  parts  of  the  *banks,  and  seats 
prepared  for  them. 

The  new  banks  must  be  formed  of  the  best  description  of  material  that  can  be 
obtained  in  the  vicinity,  and  at  all  places  wit&re  tlie  banks  or  any  part  of  litem  require  to  he 
made  water-tight^  the  material  must  he  hatded  on  to  the  respective  banks  in  carts  or  waggons 
and  laid  on  in  layers  not  emceedimg  one  foot  in  depth  at  a  time  ;  and  if  the  work  be  done 
.at  a  dry  season  of  the  year,  water  must  be  thrown  over  each  layer  to  assist  in  consolidating 
the  material. 

To  I'cnder  the  l^anks  at  such  places  still  more  secui-e,  as  well  as  at  any  other  place 
where  the  officer  in  charge  may  consider  necessary,  a  trench  from  4  to  6  feet  in  width,  of 
«uch  a  depth  and  length  as  maybe  directed  is  to  be  excavated  at  the  front  line,  or  in  such 
•other  position,  under  the  towing  path,  as  may  be  subsequently  determined,  in  which  a 
puddle  bank  or  wall  is  to  be  carried  up  to  a  feot  or  more  over  water  line. 

The  principal  part  of  the  excavation  in  both  the  widening  and  deepening  will  be 
clay,  some  of  it  of  a  hard  nature  ;  rock  will,  however,  be  found  for  a  stretch  of  fully  one 
thousand  feet  at  the  upper  end  of  the  section,  at  some  places  a  little  higher  than  the 
bottom  line  of  the  present  canal ;  and  it  is  quite  probable  that  at  other  places  rock  may 
•be  met  with  before  getting  to  the  full  depth,  or  at  least  a  class  of  material  composed  of 
•clay,  gravel  and  boulder  stones  firmly  cemented,  together. 

In  rock  cutting  the  side  slopes  are  generally  to  be  made  one-fourth  horizontal  to  one 
vertical,  and  in  earth,  or  where  vertical  walls  are  to  be  built,  the  sides  are  to  be  made 
-with  as  little  slope  as  circumstances  will  admit.  At  other  places  the  side  slopes  may  vary 
from  one-half  horizontal  to  one  vertical,  or  be  made  to  an  angle  of  forty  five  degrees  ; 
otherwise  they  may  be  made  one  and  a  half  horizontal  to  one  vertical,  or  of  any  other 
inclination  intermediate  between  the  least  and  greatest  slopes  above  mentioned  as  may 
be  directed. 

Towing  Path. — At  all  places  where  the  widening  of  the  prism  is  on  the  south  side 

of  the  present  channel,  a  towing  path  of  the  full  width  must  be 
•continued  and  formed,  either  as  a  whole  or  in  part,  as  may  be  required. 

It  is  to  be  made  18  feet  in  width  and  of  a  like  elevation  over  the  water  line  as  the 
one  now  in  use  ;  at  places  where  there  is  a  bank  in  rear  of  it,  or  where  one  may  be 
formed  of  a  greater  height,  a  ditch  2^  feet  wide  at  bottom  n)ust  be  cut  at  the  foot  of  the 
slope,  towards  w'hich  the  top  of  the  track-way  shall  have  a  declivity  of  one  foot 
transversely. 

The  bottom  of  the  ditch  to  have  such  an  inclination  as  will  carry  the  water  freely 
4h>  off-take  drains,  formed  at  such  places  as  circumstances  may  require. 

FF  ^ 
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In  case  the  material  excavated  from  the  widening  or  deepening  of  the  channel  and 
foundation  of  the  structures,  or  any  considerable  portion  of  it,  is  deposited  alongside  of 
the  towing  path,  arrangements  must  be  made  so  that  the  bank  shall  be  carried  up  to  an 
uniform  height  of  twelve  feet  or  more  over  the  surface  water  level  of  the  canal  and  to  such 
side  slopes  as  may  be  directed. 

If  the  excavation  is  deposited  at  other  places  on  canal  property  or  on  any  other 
property  authorized  by  the  Department  of  Public  Works,  the  material  must  be  spread 
over  such  an  extent  of  surface  and  made  of  such  a  height  as  may  be  directed,  witkin  tLe 
range  and  under  th&  conditions  subsequently  referred  to  in  this  specification. 

It  will  be  observed  from  the  situation  of  the  work  that  a  large  proportion  of  the 
widening  and  deepening  can  be  done  by  machinery  during  the  summer  months,  provided 
proper  precautions  are  adopted  to  guard  against  interfering  with  the  navigation.    Some  o£ 
these  precautions  consist  in  making  new  banks  and  strengthening  the  present  ones  where 
required  before  proceeding  with  the  under-water  work — at  all  events,  to  an  extent  t^t 
might  have  a  tendency  to  weaken  or  endanger  them  ;    the  maintenance  at  all  times  of  a. 
clear  and  moderately  passable  towing  path,  etc.,  etc.     Contractors  will,   therefore,  be 
•  expected  and  required  to  provide  the  necessary  equipment  for  proceeding  with  the  work 
as  above  stated,  and  be  fully  prepared  to  move,  haul,  transport  and  elevate  the  material 
in  such  a  nmnner  as  will  enable  it  to  be  expeditiously  taken  to  and  deposited  at  the  place 
decided  upon,  unless  they  are  able  to  show  to  the  full  satisfaction  Of  the  Department  of 
Public  Works  that  they  are  in  a  position  to  execute  the  work  in  some  other  way,  in  a 
more  advantageous  manner,  within  the  time  agreed  upon  for  its  completion. 

On  the  upper  three-fourths  of  the  section  there  will  be  no  "  spoil  ground  "  adjoining 
the  canal,  for  the  material  excavated  in  widening  and  deepening  the  channel  or  founda- 
tions of  structures,  etc.,  and  as  the  contractor  cannot  be  allowed  to  pass  mud  scowa 
through  the  lock  at  either  end  of  the  reach,  tenders  for  the  excavation  will  be  received  in 
two  diflSerent  forms,  as  follows  : — 

1st. — On  the  underatanding  that  one-fourth  of  the  entire  quantity  of  exeavation  on 
the  section  and  in  foundations  of  the  structures  can  be  used  in  making  up  the 
banks,  from  the  lower  end  of  the  section  upwards,  and  deposited  within  a  distance  varying 
from  30  to  130  feet  from  the  water  line  of  the  enlarged  canal  and  on  the  lower  one-fourth 
of  the  section.  The  other  three-fourths  of  the  quantity  to  be  placed  at  a  distance  varying 
from  400  to  1,600  feet  from  the  water  line  of  the  canal,  at  such  places  as  may  be  directed, 
within  the  limits  of  the  section. 

2nd. — On  the  understanding  that  after  the  banks  of  the  canal  are  made  up  to  the 
width  and  height  required,  the  contractor  shall  find,  at  his  own  cost  and  expense, 
deposit  ground  for  all  other  parts  of  the  material  excavated  from  the  widening  and  deep- 
ening, and  from  the  foundations  of  structures,  etc.,  as  may  not  be  required  by  the  Depart- 
ment of  Public  Works  for  embankments  or  for  other  purposes. 

It  is  to  be  clearly  and  fully  understood  that  the  whole  of  the  work  to  be  done  on 
this  section  (No.  5)  for  the  deepening  and  enlarging  of  the  canal  will  be  measured, 
computed  and  paid  for  in  the  "  solid."  For  this  purpose,  before  the  works  are  commenced, 
levels  will  be  taken  of  all  those  parts  of  the  ground  to  be  removed  over  the  water  surface, 
and  accurate  soundings  made  (with  reference  to  fixed  and  permanent  bench  marks,)  at 
short  distances  apart,  along  the  whole  length  and  breadth  of  that  part  of  the  present  canal 
within  the  boundaries  of  the  section.  A  duplicate  copy  of  the  cross  sections,  made  from 
these  levels  and  soundings,  will  remain  on  record  in  the  office  of  the  Department  of  Public 
Works,  and  another  in  the  office  of  the  Kesident  Engineer,  and  from  these,  together  with. 


499 

levels  and  soundings  taken  after  the  whole  shall  have  been  completed,  will  be  computed 
the  quantities  of  excavation  and  work  done,  for  which  payment  will  be  made. 

River  St.  Piebre  Culvert. 

At  or  near  the  place  indicated  on  the  plan,  an  inverted  syphon  culvert  of  masonry, 
in  which  there  will  be  three  arched  openings,  each  6  feet  in  width,  is  to  be  constructed 
across  under  the  canal,  on  a  bearing  surface  of  timber  and  plank,  ari*anged  and  placed  as 
herein  described. 

The  pit  for  it  will  be  296  feet  in  length,  25  feet  of  which  at  the  south  end,  and  24 
feet  at  the  north  end,  must  be  made  38  feet  wide,  and  at  other  places  it  is  to  be  30  feet 
wide  at  bottom  ;  the  whole  to  be  excavated  to  an  uniform  level  surface  at  the  depth  of 
24}  feet  below  the  top-water  line  of  the  canal.  The  sides  to  be  made  as  nearly  vertical 
as  the  nature  of  the  material  to  be  removed  will  admit ;  but  as  the  contractor  must 
assume  the  risk  and  expense  of  removing  all  slides  that  occur,  be'  will  be  allowed  a  slope 
of  two  horizontal  to  one  vertical  for  those  parts  of  the  pit  outside  of  the  present  canals 
and  a  slope  of  three  horizontal  to  one  vertical  for  all  other  parts  of  the  pit  in  clay  cutting. 
In\oth  cases  this  allowance  for  a  slope  is  from  the  present  bottom  line  of  the  canal  only^ 
or  one  foot  below  the  ndtre  sill  of  the  lock  at  Cote  St.  Paul. 

Foundation  Timbers — to  be  pine,  12  inches  square,  laid  6  inches  apart,  transversely 

to  the  culvert,  or  pai'sJlel  to  the  canal,  the  spaces  between 
them  and  at  their  ends,  must,  immediately  after  they  are  satisfactoiily  laid,  be  well 
filled  with  the  best  description  of  puddle,  well  cut  and  rammed  >  or  if  so  directed,  concrete 
must  be  used  for  that  purpose. 

I      . 

Four  ranges  of  sheet  piles  of  4-inch  well-jointed  pine  plank,  6  feet  in  length,  are  to 

be  put  in  across  the  foundation,  and  extend  3  feet  on  each  side  beyond  the  line  of  the 
•  walls — one  at  the  inner  side  of  the  well  at  both  ends  of  the  culvevt,  and  one  immediately 
under  the  toe  of  the  slope  of  the  bank  on  bothfaides  of  the  canal. 

Trenches  are  to  be  cut  for  the  sheet  piles,  of  such  a  depth  as  may  be  directed,  and 
the  spaces  must  afterwards  be  filled  with  puddle. 

The  sheet  piles  having  been  properly  prepared  and  placed  in  their  position,  they  are 
to  be  fastened  to  a  long  fioor  timber  laid  for  that  purpose ;  the  puddle  to  be  selected 
made  and  put  in  as  subsequently  described. 

The  fioor  timbers  must  then  be  dubbed  to  an  uniform  surface  to  receive  the  plank, 
the  lowest  tier  of  which  is  to  be  3  inches  thick,  well  jointed  with  a  plan^  laid  so  as  to 
break  joints  ;  be  driven  up  close  and  fastened  with  white  oak  treenails  9  inches  long  and 
1^  inches  diameter,  two  in  each  end  of  a  plank  and  one  on  alternate  sides  at  every  cross- 
ing of  a  timber ;  it  must  be  dubbed  to  an  uniform  surface  before  the  8ec<»d  coarse  is  laid, 
the  latter  to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank  and  one  at  each 
crossing  of  a  timber  on  alternate  sides  of  the  plank. 

Masonry. — The  three  sepaiate  water-ways  of  the  culvert  are  each  to  be  6  feet  wide 
and  26  inches  high  to  the  springing  lines  of  the  respective  semi-circular 
arches  over  them.  The  abutments  are  to  be  four  feet  thick  at  the  floor  line,  carried  up 
to  a  batter  of  one  in  twelve  on  the  outer  sides,  to  within  9  inches  of  the  crown  of  the  side 
arches.  Piers  to  be  2  feet  in  width,  invariably  made  up  of  stones  the  entire  thickness  ; 
they,  as  well  as  the  face  work  of  the  water-ways  and  wells,  are  to  be  of  boudiarded  or 
di  eased  stone,  and  the  masonry  throughout  must  be  laid  in  full  beds  of  hydraulic  cemeot 
mortar,  prepared  as  herein  described. 
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The  face  of  the  abutments  may  be  made  of  two  courses,  provided  the  alternate  stones 
in  each  course  are  at  least  20  inches  and  30  inches  depth  of  bed. 

Id  all  cases  the  bed  and  end  joints  must  be  full,  the  arrises  kept  good  and  the  stones 
be  properly  dressed. 

The  piers,  as  already  stated,  must  be  of  stones  the  full  thickness  (2  feet)  ;  the  height 
may  be  made  up  in  two  courses,  both  face  sides  to  be  dressed  and  the  outer  ends  of  the 
piers  rounded  and  the  piers  laid  so  as  to  bond  one  foot  over  and  with  each  other. 

The  arch  stones  are  to  be  fully  19  inches  deep,  and  must  be  at  least  8  inches  on  the 
soffit,  which  is  to  be  dressed  to  the  curve,  and  the  beds  dressed  to  radiate  truly  for  their 
full  depth  ;  the  end  joints  Icept  full,  and  the  various  stones  must  be  of  such  lengths  as  to 
break  joints  properly  over  and  with  each  other. 

The  courses  are  to  be  so  divided  that  there  shall  be  an  equal  number  on  each  side  of 
the  key  stones,  which  must  be  at  least  8  inches  thick  on  their  lower  sides  when  fitted  aad 
driven  to  their  proper  bearings  and  places. 

The  skew-backs,  or  first  course  of  voussoirs  on  the  piers  of  two  adjoining  areaes 
must  be  made  in  one  stone,  and  the  ring  stones  must  be  of  such  a  depth  that  when  dressed 
and  jointed  they  will  connect  properly  with  the  different  courses  of  ashlar  in  the  spandrel 
or  retaining  walls  at  the  ends. 

All  the  stones  of  the  different  courses  of  the  piers,  abutments  and  arches  must  break 
joints  over  and  with  each  other  at  least  twelve  inches,  and  throughout  they  must  be  laid 
in  full  nrortar  beds,  and  driven  by  means  of  a  heavy  wooden  maul  to  joints  of  one-fourth 
of  an  inch. 

The  well  at  the  north  end  to  be  10  feet  wide  and  24  feet  long.  Breast  wall  to  be  5 
feet  thick  at  bottom,  carried  up  plumb  on  both  sides  to  within  4  feet  of  the  bottom  of  the 
water-course,  where  a  frost  batter  will  be  commenced  on  the  north  side  and  carried  up 
with  such  an  inclination  as  to  terminate  at  the  rear  line  of  the  coping,  which  is  to  be  3^ 
feet  in  width,  and  of  a  length  to  extend  at  least  one  foot  into  the  wall  on  each  side. 

The  wall  immediately  over  the  northern  end  of  the  arch  and  also  the  side  walls  are 
to  be  6  feet  in  thickness,  and  that  part  of  each  of  them  next  the  well  is  to  be  of  dressed 
stone,  properly  bonded  at  the  angles  and  over  each  other.  They  are  to  be  .carried  up 
plumb  on  the  face  to  the  under  side  of  the  coping,  and  the  rear  sides  of  them  are  also  to 
be  made  vertical  up  to  within  five  feet  of  the  top  bank  or  adjoining  ground,  where  a  frost 
batter  is  to  be  made  with  such  an  inclination  as  will  strike  a  line  2|  feet  back  from  the 
respective  sides  of  the  well,  at  or  near  the  surface  of  the  ground. 

• 

From  the  point  above  mentioned  upward,  the  walls  are  to  be  2^  feet  in  thickness, 
faced  on  both  sides,  and  must  be  made  up  of  stones  the  full  width  (2^  feet),  to  the  under 
side  of  the  G0])ing,  which  is  to  be  3  feet  wide  on  top,  project  3  inches  on  each  side,  and 
have  the  top  dressed  so  as  to  be  one  inch  higher,  for  a  width  of  nine  inches  in  the  middle, 
than  on  either  face. 

The  top  of  the  side  walls  to  haYe  an  inclination  outwards  of  about  one  and  a  half 
horizontal  to  one  vertical,  except  immediately  over  the  breast  wall,  where  the  coping  is  to 
be  level. 

The  face  stones  of  the  wells  must  be  at  least  20  and  30  inches  depth  of  bed  in  the 
alternate  courses,  and  not  less  than  2  feet  length  of  face  in  line  of  wall.    In  every  course 
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there  must  be  headers  of  at  laast  20  inches  leugth  of  face  and  3}  feet  depth  of  bed,  placed 
not  more  than  10  feet  apart  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headers  and  stretchers  mufit  be  at  least  two-thirds 
the  length  of  their  face. 

The  face  of  the  stones  must  be  dressed,  boucharded,  and  the  arrises  kept  good.  The 
upper  and  lower  beds  must  be  made  parallel  for  their  entire  dep4h,  and  the  end  joints  kept 
full  for  at  least  9  inches  back  from  the  face.  The  whole  to  be  dressed  so  that  the  hori- 
zontal and  vertical  joints  of  the  stones,  when  in  place,  thall  not  exceed  one-fourth  of  an  inch. 

Backing — ^to  consist  generally  of  large  well-shaped  stones,  not  less  than  D  inches  in 
thickness  and  three  feet  ai-ea  of  bed,  laid  level  in  full  mortar  and  properly 
bonded  throughout  the  wall. 

The  side  walls  and  reta,ining  wall  at  the  outlet  on  the  south  side  will  be  similar  to 
those  above  described,  but  instead  of  a  breast  wall  the  bottom  is  to  have  a  slope  upwards 
of  about  two  horizontal  to  one  vertical,  and  be  formed  of  pitched  stoue  laid  in  cement 
mortar  and  made  18  inches  lower  in  the  middle  than  at  the  sides. 

The  faces  of  the  banks  at  both  ends  of  the  culvert,  for  a  distance  of  25  to  35  feet,  or 
for  such  other  distances  as  may  be  required,  are  to  be  protected  by  pitched  stone  laid  dry, 
or  in  such  other  way  as  may  be  subsequently  determined. 

The  spaces  between  the  arches  are  to  be  made  up  with  rubble  masonry  laid  in  mortar, 
or  with  concrete,  as  ma^  be  directed. 

In  either  case  a  foot  in  depth  of  concrete  is  to  be  laid  over  the  +op  of  the  culvert, 
and  the  entire  space  between  the  side  walls  and  the  bank,  as  well  as  over  the  top  of  the 
concrete,  is  to  be  made  up  with  the  best  description  of  puddle,  otherwise  it  must  be 
provided,  prepared  and  made  for  such  other  width  and  extent  as  may  be  directed. 

In  case  rock  is  found  in  the  culvert  pit,  the  bottom  must  nevertheless  be  sunk  to 
the  depth  previously  stated,  unless  the  suiface  is  nearly  level  at  a  suitable  height  and  the 
rock  is  of  a  compact  nature,  when  a  timber  bottom  may  be  dispensed  with  and  concrete 
be  used  in  rear  of  the  walls  instead  of  puddle. 

Mortar. — The  whole  masonry  of  the  culvert  must  be  laid  in  mortar  made  of  the 
best  hydraulic  cement,    mixed    with    clean,  large-grained,  sharp   sand, 
generally  in  the  proportion  of  two  of  sand  to  one  of  cement,  or  such  other  proportions  as 
may  be  directed. 

The  cement  must  be  of  approved  quality,  fi-esh  from  the  manufactory,  and  until 
used  must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided 
by  the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  imme- 
diate use,  and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer 
in  charge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  1^  of  clean,  sharp  sand  to  one  of  cement  and  adding  as 
much  water  as  may  be  required  to  make  the  whole  run  freely  when  properly  mixed. 

The  sand  to  be  used  for  mortar,  or  otherwise,  if  considered  necessary,  must  be 
washed. 
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Concrete, — where  used,  must  consist  of  an  approved  quality  of  stone,  broken  to 
cubes  of  1  finches,  thoroughly  imxed  with  fresh  hydraulic  cement  and 
clean,  sharp  sand,  in  such  proportions  as  may  be  required. 

The  by- wash  situated  on  the  south  side  of  the  canal,  near  the  lower  end  of  the  section, 
is  to  be  taken  down,  and  the  stones  in  it  consiilered  suitable  for  use  in  the  new  work  are 
to  be  piled  up  at  some  convenient  place  in  the  vicinity,  either  on  canal  property  or  where 
the  contractor  may  have  secured  a  right  to  service  ground  ;  the  refuse  material  is  to  be 
taken  to  the  spoil  ground,  or  be  otherwise  disposed  of  in  such  a  way  as  may  be  approved 
by  the  Department  of  Public  Works. 

In  case  a  new  structure  is  built  for  a  like  purpose  as  the  pi^sent  one,  it  will  be  placed 
a  short  distance  further  to  the  south-west,  in  the  bank  to  be  formed  in  connection  witk 
widening  the  prism  of  the  canal.  It  will  consist  chiefly  ot  a  breast  wall  built  at  the 
front  edge  of  the  bank,  through  which  a  sluice-way  3  feet  square  will  be  made,  and  from 
it  a  culvert  of  like  dimensions  will  be  carried  to  the  rear  line  of  the  bank. 

The  breast  wall  will  be  22  feet  long,  built  upon  a  foundation  of  timber  and  plank,  the 
top  of  which  will  be  17^  feet  below  surface  water  line,  the  wall  to  be  d^  feet  thick  at 
bottom,  carried  up  plumb  on  both  sides  ;  but  at  9  feet  over  the  floor  an  oflset  of  one  foot 
will  be  made  on  the  side  next  the  bank,  wheti  it  will  be  continued  plumb  to  within  five 
feet  of  the  top  ;  thence  it  will  gradually  diminish  to  the  back  line  of  the  coping,  which  is 
to  be  3^  feet  wide  and  level  with  the  top  bank.  On  the  north,  on  canal  side  of  the  breast, 
a  triangular-shaped  wing  is  to  be  carried  up  on  each  side  of  the  sluice-way,  to  such  a 
height  as  will  be  likelv  to  keep  the  entrance  to  it  clear. 

On  the  canal  side  of  the  breast  wall  a  range  of  sheet  piles  ia  to  be  sunk  4  feet  below 
the  bottom  of  the  foundation  timbers,  to  which  they  are  to  be  spiked,  and  the  trench  cut 
for  them  filled  with  puddle. 

The  sides  of  the  culvert  to  be  of  masonry  2^  feet  thick,  the  inner  faces  to  be  made 
up  of  two  courses  of  dressed  stone,  the  covering  stone  to  be  5  feet  in  length  so  as  to 
^  extend  one  foot  on  to  each  of  the  side  walls ;  they  are  to  be  dressed,  properly  jointed  and 
laid  close  in  full  mortar  beds.  The  whole  to  be  laid  on  a  foundation  of  timber  and  plank, 
placed  so  as  to  connect  properly  with  the  top  of  the  12-inch  sill-course  that  forms  the 
bottom  part  of  the  sluice-way.  Two  ranges  of  sheet  piles,  one  of  them  ten  feet  from  the 
breast  wall  and  the  other  twenty  feet  from  the  same  place,  are  to  be  put  in  so  as  to 
extend  3|-  feet  below  the  bottom  timbers,  2^  beyond  the  side  of  the  walls  and  stand  3^ 
ieet  over  the  top  covering,  and  at  each  place  a  puddle  wall  3  feet  in  thickness  and  of  the 
full  height  of  the  piles  is  to  be  formed. 

The  culvert,  after  having  been  carried  entirely  tl^rough  the  bank  at  the  level  stated, 
must,  at  the  outer  end  be  made  with  such  a  descent  as  the  position  of  the  outlet  will  admit. 

The  faee  work  and  coping  of  the  wings,  the  centre  portion  of  the  breast  wall  and  the 
whole  of  the  coping,  the  sides,  sills  and  lintels  of  the  sluice-way  are  all  to  be  of  dressed 
stone  and  masonry  throughout  laid  in  hydraulic  cement  mortar  as  described  for  the 
syphon  culvert. 

The  sluice  will  be  provided  and  placed  by  the  canal  officers. 

Contractors  should  bear  in  mind  that  in  carrying  out  the  works  connected  with  th^ 
culvert  for  the  River  St.  Pierre,  it  is  expected  that  everything  possible  should  Le  done 
duridg  the  summer  months  towards  effecting  that  object.  The  contractor  will  therefore  be 
called    upon  to  build  the  wells  and  a  part  of  the  trunk  on  both  sides  of  the  canal  in  the 
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Shimmer  and  autumn  of  the  present  year  (1876),  and  to  make  such  arrangements  as  will 
enable  the  whole  of  the  culrert  to  be  built  in  the  winter  of  1876-7.  The  channels  for  the 
enti*ance  and  outlet  of  the  river  to  and  from  the  culvert  will  be  paid  for  at  the  same  rate 
per  cubic  yard  for  excavation  as  paid  for  the  widening  and  deepening  of  the  prism  of  the 
oanal. 

The  removal  of  the  old  culvert,  which  is  to  be  done  after  the  new  one  is  ready  to  be 
used,  will  be  paid  for  by  the  cubic  yard,  including  wells  and  trunk,  stone  work  and  timber 
or  whatever  may  b^  necessary,  and  if  the  entire  bottom  part  be  taken  out  no  deduction 
will  be  made  for  the  water-ways,  but  if  any  part  of  the  bottom  is  left  in,  the  sectional  area 
oi  the  water-ways  will  be  deducted. 

llie  banks  to  be  formed  above  and  below  the  site  of  the  old  culvert,  as  well  as  over 
the  n»w  one,  will  be  considered  parts  of  those  connected  with  the  canal. 

The  inside  faces  of  the  banks  or  sides  of  channel  are  to  be  protected  in  some  one  or 
any  two,  or  it  may  be  partly  in  each  of  the  three  following  ways  as  may  be  subsequently 
determined : — 

1. — By  a  covering  of  pitched  stone,  of  an  approved  class,  laid  at  right  angles  to  the 
face,  on  about  twelve  inches  in  depth  of  quarry  waste  or  gravel.  The  pitched 
stone  to  be  in  regular  courses,  varying  from  f^ur  to  tight  inches  in  thickness,  and  from  a 
depth  of  twenty  two  inches  at  the  bottom  part  to  a  depth  of  sixteen  inches  at  the  top 
water  line,  laid  throughout  in  coarse  sand  or  fine  gravel,  and  have  the  joints  in  the 
respective  ranges  properly  broken  over  and  with  each  other. 

Where  the  bottom  is  clay  or  other  material  of  that  kind  the  fii*st  tier  of  stones  is  to 
be  let  in  their  full  depth,  in  the  position  above  mentioned,  and  laid  so  as  to  form  a  toe 
support  to  the  wall.  The  whole  of  the  stones  to  be  well  rammed  and  beaten  down  to  a 
fair  uniform  surface. 

2.^-Making  the  inclination  of  the  bank  one-half  horizontal  to  one  vertical,  and  facing 
it  with  pitched  stone  3  feet  in  depth  at  bottom,  2^  feet  at  the  water  line  ;  stone 
to  be  laid  on  a  foot  in  depth  of  quarry  refuse  or  gravel,  and  at  right  angles  to  the  face,  in 
regular  courses  6  inches  or  more  in  thickness,  one-third  of  the  supei^cial  area  to  be  of 
stone  the  full  depth  of  bed  above  stated,  the  other  two-thirds  may  be  made  up  of  two 
stones. 

The  rear  part  of  the  first  or  lowest  course  to  be  let  into  the  bottom,  and  on  top  the 
coping  is  to  be  laid  horizontal  2^  feet  in  width  and  9  inches  thick,  otherwise  the  top 
stones  are  to  form  a  rounded  edge  if  so  directed. 

The  stones  must  in  all  cases  bond  properly  over  and  with  each  other,  and  the  whole 
be  executed  in  a  satisfactory  and  workmanlike  manner. 

3. — Constructing  a  wall  2  J  feet  wide  on  top,  with  a  batter  of  2  inches  or  more  to 
the  foot  on  the  front  side,  and   on  the  rear  to  increase  3  inches  to  the  foot  for 
the  first  five  feet  from  the  top,  the  ace  downwards  thoy  are  to  be  plumb. 

'The  wall  must  be  built  of  an  approved  class  of  sound  and  durable,  flat  and  well- 
:shaped  stones,  not  less  than  6  inohes  thick,  2  feet  or  more  in  length,  and  have  3  feet  area 
of  bed  at  least,  laid  so  as  to  form  proper  bond  over  and  with  each  other  in  both  front  and 
rear;  the  faces  of  the  stones  must  be  hammered  or  scabbled  to  a  line  corresponding  to 
the  position  they  are  to  occupy  in  the  work. 
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Headers  not  more  than  7  feet  apart,  and  at  least  3  feet  depth  of  bed,  are  to  be  placed 
in  each  course. 

The  coping  stone  must  1>e  2^  feet  wide,  fully  9  inches  thick  and  not  less  than  3  feet 
long. 

In  rear  of  the  walls  a  space  of  about  12  inches  in  width  is  to  be  made  up  with  smaH 
stones  or  quarry  waste,  well  rammed. 

The  foundation  for  the  walls  in  either  case  to  be  sunk  to  15^  feet  below  the  surface 
water  line  of  the  canal,  the  sinking  of  which,  below  the  water  line  of  four  feet  under 
the  top  of  the  mitre,  is  to  form  a  separate  item. 

-  Parties  should  bear  in  mind  when  tendering,  that  the  black  limestone,  such  as  used 
for  ordinary  purposes  in  Montreal,  will  not  be  allowed  on  any  part  of  the  work  connected 
with  the  section. 

Contractors  are  requested  to  submit  a  price  for  each  of  these  three  different  kinds  of 
protection  for  the  banks,  subject  to  the  distinct  understanding  that  they  provide,  at  their 
own  cost,  all  the  necessary  materials,  and  that  the  work  to  be  done  may  consift  of  all 
three  kinds,  or  it  may  be  of  two  of  them,  or  wholly  of  one  kind  without  giving  cause  for 
any  increase  or  diminution  of  the  prices  tendered  for  the  respective  items  of  work  that 
may  be  performed. 

For  the  purpose  of  enabling  the  deepening  of  the  channel  and  the  widening  of  it 
below  the  water  line  to  be  urged  forward,  the  new  culvert  to  be  built  and  the  present  one 
removed,  the  side  walls  for  tlie  protection  of  the  banks  built,  etc.,  the  canal  will  be 
emptied,  as  nearly  as  circumstances  will  permit,  in  the  early  part  of  December,  1876, 
and  the  water  allowed  to  remain  out  until  the  latter  end  of  April,  1877. 

In  December,  1877,  the  water  will  be  again  drawn  off,  and  the  canal  aUowed  to 
remain  empty  until  the  latter  end  of  April,  1878. 

The  contractor's  arrangements  must  therefore  be  such,  and  his  operations  be  conducted 
in  such  a  manner  that  the  whole  of  the  works  on  and  connected  with  this  section  shall  be 
done  between  the  time  of  awarding  the  contract  and  the  25th  day  of  Apiil,  1878. 

Contractors  should  bea»  in  mind  when  "  tendering "  that  a  dam  must  be  made  at 
each  end  of  the  section,  one  at  the  upper  end  to  prevent  water  'passing  on  to  or  c(»ning 
from  Section  No.  6,  and  one  at  the  lower  end  to  guard  against  water  passing  on  to  or 
coming  from  Section  No.  4. 

For  the  purpose  of  removing  surface  water,  springs,  leakage,  snow,  ice  or  any  other 
accumulation  of  water  from  foundation  of  the  culverts,  foundations  of  side  walls  or  at  any 
other  part  on  the  section,  sufficient  pumping  power  must  be  provided  and  placed  in  the 
most  advantageous  positions  to  lift  the  water  from  foundations  and  other  places  as  often 
as  it  may  be  necessary,  and  afterwards  lift  and  discharge  it  into  the  River  St.  Pierre,  or 
of  disposing  of  it  in  some  other  way,  without  allowing  it  to  pass  on  to  the  adjoining 
sections. 

Contractors  should  also  keep  in  view  the  fact  that  the  respective  bulk  sums  for 
unwatering  the  different  parts  of  the  works  must  embrace  the  construction  of  all  dams, 
the  providing  and  fitting  up  of  all  pumps  and  machinery  that  may  be  required  for  that 
purpose,  also  their  full  maintenance  and  removal  when  directed,  as  well  as  the  replacing 
of  them  as  often  as  it  may  be  found  necessary  to  fully  carry  out  and  complete  all  the 


505 

« 

work  herein  described  or  connected  with  the  enlargement  of  the  canal  as  contemplated  in 
this  specification.  It  should  also  be  distinctly  understood  that  the  removal  of  all  snow 
and  ice,  and  every  expense  directly  or  indirectly  connected  with  unwatering  all  the 
difierent  parts  of  the  work,  and  the  foundations  of  all  structures  on  the  section,  must  be 
embraced  in  the  respective  bulk  sums  stated  in  the  tender. 

Puddle, — wherever  used,  must  be  made  of  the  best  description  of  material  for  the 
purpose  that  can  be  obtained  at  any  place  on  the  section  or  within  half  a 
mile  of  the  place  where  it  is  to  be  used.  It  is  to  be  laid  on  in  layers  not  exceeding  8^ 
inches  in  thickness,  each  of  which  must  be  watered,  properly  oiit  transversely  and 
longitudinally,  well  trodden  and  pounded,  and  everything  done  that  may  be  required  to 
form  a  paddle  bed  or  wall  impervious  to  water. 

There  are  to  be  only  two  elasses  or  denominations  of  excavation  recognized,  namely  :: 
"  earth*'  and  "  rock,"  the  former  to  embrace  all  kinds  of  material  found  in  widening  and 
deepening  the  channel  or  prism  of  the  canal,  forming  foundation  of  culvert,  by-wash,  side 
walls,  etc.,  except  absolutely  connected  **  quarry  rock"  and  boulders  containing  one-third 
of  a  cubic  yard  and  upwards. 

The  prices  tendered  for  these  items  to  cover  the  entire  cest  of  removing,  hauling  and 
placing  the  material  in  spoil  bank  at  the  place,  and  in  the  manner  herein  stated,  forming 
and  grading  towing  path,  berme  bank,  finishing  up  embankment  in  rear  of  culvert  over 
by-wash,  and  doing  everything  connected  with  the  excavation  and  banks  on  the  section 
in  a  workmanlike  and  satisfactory  manner,  agreeably  to  the  design  contemplated  in  this 
specification. 

But  as  the  price  per  cubic  yard  of  each  class  of  work  will  be  an  average  of  the  whole 
of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of  the  work 
done,  with  reference  to  the  prices  tendered,  which  pro  Tata  rates  shall  be  assigned  and 
apportioned  in  such  a  manner  that  when  the  whole  work  shall  have  been  executed  and 
completed  the  aggregate  amount  shall  be  the  same  as  when  the  respective  total  quantities 
are  calculated  at  the  prices  stated  in  the  contract. 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
delivery  of  materials  of  any  kind  required  fer  them,  or  in  the  arrangements  for  cirrying 
on  the  operations  for  deepening  the  channel,  or  of  the  disposal  of  the  excavated  material, 
or  in  proceeding  with  any  part  of  the  operations  connected  with  the  work,  the  contractor 
must  be  governed  by  the  canal  regulations  and  the  intrepretation  put  upon  them  by  the 
officer  entrusted  with  that  duty ;  he  must  further  use  every  precaution  to  guard  against 
interrupting,  impeding  or  in  any  way  interfering  with  the  navigation,  as  he  will  be  held 
strictly  and  legally  liable  for  all  damages,  loss  or  detention  that  any  vessel,  when  passing 
through  the  canal,  may  sustain  from  any  of  his  acts,  whether  such  result  from  a  desire 
to  prosecute  the  works,  inattention  or  any  other  cause. 

The  different  works  herein  described  ot*  enumerated  are  to  be  proceeded  with  at  the 
time  and  in  the  order  required  by  the  Department  of  Public  Works,  all  of  which  must  be 
executed  agi-eeably  to  the  plan  contemplated  in  this  specification,  and  the  direction  of  the 
officer  in  immediate  charge,  although  all  that  may  be  required  to  complete  the  designs 
may.  not  have  been  particularly  described. 

* 

Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangements  and  general  mode  of  construction,  but  detailed 
working  drawings,  arranged,  modified,  and  adapted  to  the  locality,  and  for  all  such  parts 
of  the  structures  as  may  be  required,  will  be  furnished  as  the  works  proceed. 
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Th6  contractor  must  provide,  at  his  own  cost  and  expense,  all  the  serTice  ground  that 
may  be  required  for  the  purpose  of  placing  and  preparing  materials,  or  for  the  erection  of 
«heds,  storehouses  or  any  other  buildings,  or  for  temporary  roads,  or  for  any  other  purpose 
whatsoever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials,  and  fumidi 
all  plant,  tools,  vessels,  machinery,  equipments,  labor  and  everything  necessary  for  the 
satisfactory  execution  and  completion  of  the  different  works  contemplated  in  the  foregoing 
jspecification. 

All  the  materials  used  in  the  works  must  be  of  the  beat  class  of  their  respective 
•kinds,  and  the  prices  tendered  for  the  several  items  of  work  must  cover  the  entire  cost  cl 
their  purchase,  delivery,  workmanship  and  every  contingency  connected  with  the  due 
prosecution  of  the  different  works,  as  herein  described,  and  the  instructions  that  may 
from  time  to  time  be  given  by  the  engineer  or  other  authorized  officer. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signature,  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real 
estate,  or  by  deposit  of  money,  public  or  municipal  securities  or  bank  stocks,  to  an 
amount  of  Jive  per  cent,  on  the  jsulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completiott  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
these  conditions,  as  well  as  for  the  due  performance  of  the  works  embraced  in  the 
contract. 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons   whose 

"  Tender  "  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with 

in  such  a  manner  as  to  fully  satisfy  the  Department   of  Public  Works  that  the  whole  of 

the  works  embraced  in  the  contract  can  be  fully  completed  on  or  before  the  twenty  fifth 

•day  of  April,  1878. 

JOHN  PAGE, 

Chief  Engineer  of  Public  Worhu 
•Ottawa,  9th  March,  1876. 
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la:chine  canal. 


SPECIFIC  A  TION  of  the  Work  to  he  done  on  SECTIONS  Nos.  SIX  and 

SEVEN  of  the  Enlargement. 


These  two  sections  collectively  are  10,000  feet  in  length  and  extend  from  Station 
No.  130,  a  point  about  700  feet  below  C6te  St.  Paul  Lock,  to  Station  No.  230,  as  marked 
put  on  the  ground  and  represented  on  the  general  plan  exhibited. 

They  are  to  be  let  in  one  contract,  and  in  this  specification  will  therefore  be  dealt 
with  as  forming  only  one  section,  the  works  upon  which  consist  chiefly  in  the  enlarge- 
ment of  the  channel  above  Station  No.  146  to  a  mean  width  of  otm  Jvmidred  and  fifty 
Jeet  and  to  a  depth  of  fowr  and  one-fifth  feet  below  the  mitre  sills  of  the  present  guard 
lock  at  Lachine ;  forming  an  inverted  syphon  culvert  across  under  the  canal ;  building 
piers  and  abutments  for  a  swing  bridge  at  C6te  St.  Paul ;  constructing  a  new  lift  lock  at 
the  latter  place,  and  taking  down  the  upper  thirteen  feet  or  more  of  the  present  lock  and 
building  it  again  with  new  face  stone  throughout ;  securing  the  lower  part  of  the  north 
wall ;  enlarging  the  channel  below  the  lock  to  200  feet  mean  width,  etc.,  etc. 

The  water  level  of  the  different  reaches  is  to  be  kept  at  the  same  height  as  at  present 
and  the  foundation,  of  all  permanent  structures,  such  as  the  new  lock,  bridge  abutments 
and  piers,  syphon  culvert,  etc.,  are  to  be  placed  sufficiently  low  to  afford  a  depth  of  water 
suited  to  fifteen  feet  in  the  reaches  and  fourteen  feet  on  the  mitre  sills  of  the  lock.- 

The  new  lock  will  be  placed  to  the  north  of  the  existing  one,  and  from  the  lower 
end  of  the  section  to  Station  No.  IGO  the  excavation  connected  with  the  increased  width 
of  the  channel  will  also  be  on  the  north  side,  thence  upwards  the  widening  will  be  dore 
chiefly  on  the  south  side. 

The  side  lines  of  the  enlarged  canul  and  tlie  position  of  the  respective  structures  will 
for  the  most  part  correspond  with  the  lines  shewn  in  red  on  the  general  plan  exhibited. 
The  Department  of  Public  Works,  however,  reserves  to  itself  the  right  of  changing  the 
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whole  or  ant  part  of  the  lioe  to  such  an  extent  as  will  admit  of  widening  tlie  chaiukei 
wholly  on  either  one  side  on  the  other,  or  of  increasing  the  width  on  both  sides,  as  mar 
be  subsequently  determined  ;  also  of  altering  the  position  of  any  or  all  of  the  structures 
one  hundred  feet,  either  to  the  right  or  left,  or  of  placing  any  or  all  of  them  two  hundred 
feet  or  more,  trither  upwards  or  downwards  from  that  indicated  on  the  plan,  or  in  swk 
other  position  as  may  be  considered  the  most  advantageous  for  the  purpose  contemplated. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the '  operations  are  commenced  or  during  their  progress,  without  giving  cause  f(ff 
any  increase  or  diminution  in  the  prices  tendered  for  the  resi)ective  items  of  work. 

The  principal  part  of  the  excavation  on  this  section  will  be  clay,  but  part  of  it  is  of » 
hard  nature ;  rock  will  however  be  found  below  the  lock,  at  a  height  a  little  over  the 
bottom  line  of  the  present  canal,  and  at  many  places  in  the  upper  reach  the  surface  of  tlie 
rock  is  either  at  or  a  little  below  the  level  of  the  present  bottom  ;  but  it  generally  under- 
lies a  hard  class  of  material  composed  of  clay,  gravel  and  boulder  stones  firmly  cemented 
together. 

In  ix>ck  cutting  the  side  slopes  are  generally  to  be  made  one^faurth  horizontal  to  one 
vertical,  and  in  earth,  or  where  vertical  walls  are  to  be  built,  the  sides  are  to  be  made 
with  as  little  slope  as  circumstances  will  admit.  At  other  places  the  side  slopes  may 
vary  from  one-half  horizontal  to  one  vertical,  or  be  made  to  an  angle  of  forty  five  degrees ; 
otherwise  they  may  be  made  two  horizontal  to  one  vertical,  or  of  any  other  inclination 
intermediate  between  the  least  and  greatest  slopes  above  mentioned,  as  may  be  directed. 

The  maf erial  excavated  for  both  the  widening  and  deepening  of  the  prism  of  the 
canal,  as  well  as  that  to  be  removed  from  the  lock  pit,  foundations  for  bridge  piers  and 
abutments,  culvert  pit,  ete.,  can  all  be  deposited  on  the  low  land  on  the  north  side  of  ihjt 
canal,  between  Stations  Nos.  217  and  230.  at  the  upper  end  of  the  section. 

It  will  be  observed  from  the  situation  of  the  work  that  a  large  proportion  of  the 
widening,  and  also  those  parte  of  the  deepening  in  clay,  can  be  done  by  machinery  during 
the  summer  months,  provided  proper  precautions  are  adopted  to  guard  against  interfer- 
ing with  the  navigation.  A  large  part  of  the  excavation  below  Station  No.  154  might 
also  be  carried  to  the  s|>oil  ground,  by  means  of  a  tramwav  constructed  in  rear  of  the 
towing  path. 

Contractors  will  therefore  be  expected  and  required  to  provide  the  necessary  equip- 
ment for  carrying  out  the  object  in  both  these  ways,  so  as  to  be  fully  prepared  to  move, 
haul,  transpoH  and  elevate  the  material  in  such  a  manner  as  will  enable  it  to  be  expedi- 
tiously taken  to  and  deposited  at  the  place  above  mentioned  ;  unless  they  are  able  to 
show  to  the  full  satisfaction  of  the  Department  of  Public  Work^  that  they  are  in  a  posi- 
tion to  execute  the  work  in  some  other  way,  in  a  more  advantageous  manner,  within  the 
time  agreed  upon  for  ite  completion. 

If  any  of  the  adjoining  proprietors  are  desirous  of  having  their  land  raised  to  an 
extent  that  would  render  it  more  advantageous  spoil  ground  than  that  above  mentioned, 
the  contractors,  on  receiving  the  sanction  of  the  Department  of  Public  "Works,  may  us» 
part  of  the  excavated  material  for  that  purpose. 

Spoil  Banks — to  be  formed  with  approved  uniform  slopes,  and  must  invariably  be 

made  of  a  regular  height,  and  their  tops  have  a  declivity  outwards 
from  the  canal. 
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Towing  Paths. — At  all  places  above  the  lift  lock,  where  the  widening  of  the  prism 

is  on  the  north  side  of  the  present  channel,  a  towing  path  of  the 
'lull  width  must  be  continued  and  formed,  either  as  a  whole  or  in  part,  as  may  be  required. 
•It  is  to  be  made  18  feet  in  width,  and  of  a  like  elevation  over  the  water  line  as  the  one 
now  in  use ;  at  places  where  the  bank  in  rear  of  it  is  of  n  greater  height,  a  ditch  2|  feet 
-w^ide  at  bottom  must  be  cut,  at  the  foot  of  the  slope^  towards  which  the-  top  of  the  track- 
-waj  shall  have  a  declivity  of  one  foot  transversely. 

The  bottom  of  the  ditch  to  have  such  an  inclination  as  will  cari-y  the  water  freely  to 
off- take  drains,  formed  at  such  places  as  circumstances  may  require. 

On  the  south  side  of  the  canal,  if  directed,  a  berme  bank  is  to  be  left  or  formed,  and 
in -either  case  graded  at  a  height  of  18  feet  over  bottom,  made  12  feet  wide  on  top,  with  a 
declivity  outwards  to  a  catch- water  drain  cut  where  necessary,  in  rear  of  it,  from  which 
suitable  cross  drains  are  to  be  made  as  described  for  the  towing  path  on  the  north  side. 

On  the  south  side  a  roadway  is  to  be  graded  by  cutting  at  some  places  and  forming 
ti  bank  at  others.  It  is  to  be  made  of  such  a  width  and  height,  and  be  drained  in  such  a 
manner  as  the  officer  in  charge  may  consider  necessary  for  the  accommodation  of  the 
public  travel.   The  cost  of  making  this  road  is  to  be  embraced  in  the  price  for  excavation. 

Sides  to  be  Trtmhkd. — The  prism  of  the  canal,  as  already  stated,  is  to  excavated 

to  a  mean  width  of  150  feet,  i.e.,  between  the  bottom  and 
surface  water  level.  This  width  is  to  be  maintained  on  the  upper  reach,  in  both  rock  and 
clay  excavation,  and  the  slopes  made  to  the  respective  inclinations  before  mentioned. 

For  the  entire  length  of  the  section  and  width  of  the  channel,  the  bottom  above  the 
fourth  lock  must  be  sunk  to  an  imiform  depth  of  four  and  one-fifth  feet  below  the  top  of 
the  mitre  sills  of  the  pretfent  guard  lock  at  Lachine,  and  the  boctom  of  the  lower  reach 
;SHnk  four  feet  below  the  top  of  the  low^r  mitre  sill  of  the  old  fourth  lock,  or  to  a  greater 
depth  in  both  cases  if  rendered  necessary  by  the  thickness  of  the  stratum  of  rock  that 
liBS  to  be  removed. 

In  the  event  of  it  being  considered  necessary  to  cut  into  the  north  bank  at  any  place 
^here  it  passes  throTigh  or  is  immediately  along^de  of  low  ground,'  a  new  bank  must  be 
formed,  or  an  additional  width  given  to  the  present  one,  as  circumstances  may  require. 

In  all  such  cases,  the  space  to  be  occupied  by  the  bank  must  be  cleared  of  all  stumps, 
roots  and  logs ;  all  sods,  turf,  muck  and  loose  earth  must  also  be  removed  for  such  a 
depth  as  may  be  necessary  to  secure  a  water-tight  connection  between  tlie  ends  and  sides 
of  the  old  and  new  parts  of  the  banks  and  seat  prepared  for  them. 

To  render  the  banks  at  such  places  still  more  secure,  as  well  as  at  any  other  place 
where  the  officer  in  charge  may  consider  necessary,  a  trench  from  four  to  six  feet  in 
-width,  of  such  a  depth  and  length  as  may  be  directed,  is  to  be  excavated  at  the  front  line, 
or  in  such  other  position,  under  the  towing  path,  as  may  be  subsequently  determined,  in 
which  a  puddle  bank  or  wall  is  to  be  carried  up  to  a  foot  or  more  over  water  line. 

Puddle, — whei^ver  used,  must  be  made  of  the  best  description   of  mateHal  for  the 
purpose  that  can  be  obtained  at  any  place  on  the  sectiote,  or  within  half  a. 
mile  to  the  north  or  south  of  where  it  is  to  be  used. 

It  is  to  be  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of  which  must 
be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and  pounded,  and 
teverything  done  that  may  be  required  to  form  a  puddle  bed  or  wall  imparvious  to  water. 
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There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namel  j : 
"  earth  "  and  "  rock,"  the  former  to  embrace  all  kinds  of  material  found  in  widening  and 
deepening  the  channel  or  prism  of  the  canal  above  and  below  the  fourth  lock^  forming 
the  lock  pit,  foundation  of  piers  and  abutments  for  swing  bridge,  and  for  culvert,  etc, 
except  absolutely  connected  "  quarry  rock  "  and  boulders  containiDg  one-third  of  a  cubic 
yard  and  upwards. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing,  hanling  and 
placing  the  material  in  spoil  bank  at  the  ))lace>  and  in  the  manner  herein  described. 
forming  and  grading  towing  path,  berme  bank  and  road,  finishing  up  embankment  in  rear 
of  lock,  bridge  abutments  and  culvert,  and  doing  everything  connected  with  the  excavation 
and  banks  on  the  section  in  a  workmanlike  and  satisfactory  manner,  agreeably  to  the 
design  contemplated  in  this  specification. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the  whole 
of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of  the  work 
done  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  be  assigned  and 
apportioned  in  such  a  manner  that  when  the  whole  work  shall  have  been  executed  and 
completed  the  aggregate  amount  shall  be  the  same  as  when  the  respective  total  quantities 
are  calculated  at  the  prices  stated  in  the  contract. 

It  is  to  be  .clearly  and  fully  understood  that  the  whole  of  the  work  to  \>k  done  oA  this 
section  (numbered  6  and  7)  fqr  the  deepening  and  enlarging  of  the  canal,  will  be  measured, 
computed  and  paid  for  in  the  **  solid.''  For  this  purpose,  before  the  works  are  commenced, 
levels  will  be  taken  of  all  those  parts  of  the  ground  to  be  removed  over  the  water  surftoe, 
and  accurate  soundings  made  (with  reference  to  fixed  and  permanent  bench  mjarks,)  at 
short  distances  apart,  along  the  whole  length  and  breadth  of  that  part  of  the  present 
canal  within  the  boundaries  of  the  section.  A  duplicate  copy  of  the  cross-sections,  made 
from  these  levels  and  soundings  will  remain  on  record  in  the  office  of  the  Department  of 
Public  Works,  another  in  the  office  of  the  Hesident  Engineer,  and  from  these,  together 
with  levels  and  soundings  taken  after  tke  whole  shall  have  bf>en  completed,  will  be  com- 
puted the  quantities  of  excavation  and  work  done,  for  which  payment  will  be  made. 

Lock — to  be  27Q  feet  in  length  between  the  gate  qouins,  45  feet  in  width  between 
the  side  walls  at  bottom  ;  it  will  bo  placed  on  the  north  side  of  the  present 
lock,  and  will  be  so  situated  that  the  longitudinal  centre  lines  through  the  respective 
structures  will  be  78  feet  apart  opposite  the  upper  quoins,  and  81  feet  apart  opposite  the 
lower  quoins  of  the  old  lock,  and  the  transverse  range  of  the  upper  gate  quoins  will  be 
about  the  same  in  both  locks,  hence  the  lower  quoins  of  the  old  lock  will  be  70  feet  west 
of  those  in  the  new  structure.  A  retaining  wall,  abottt  85  feet  in  length,  must  therefore 
be  built  in  continuation  eastward  of  the  north  wall  of  the  present  lock,  which,  at  its 
lower  end,  will  be  connected  with  the  lower  south  wing  wall  of  the  new  lock. 

The  north  upper  wing  walLof  the  present  structure  is  to  be  connected  with  the  south 
upper  wing  wall  of  the  new  one  by  means  of  a  circular  wall,  as  represented  on  ^e  plan. 

The  walls  of  the  old  lock,  being  in  a  ruinous  condition,  are  to  be  taken  down  to  fully 
two  feet*below  the  surface  of  the  lower  reach,  or  to  such  other  depth  as  may  be  required, 
and  the  walls  are  again  to  be  built  up  with  an  entirely  new  and  better  kind  of  face  stone. 

All  the  walls  above  referred  to,  with  the  exception  of  those  directly  connected  with 
the  present  navigation,  are  to  be  commenced  at  a  depth  that  can  be  adapted  to  vessels 
drawing  H  feet  of  water  passing  through  the  canal,  otherwise  the  bottom  and  mitre  sills 
of  the  new  lock,*as  well  as  the  retaining  wall  and  wing  walls,  are  respectively  to  befme 
feet  lower  than  those  of  the  lock  now  in  use. 
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The  faces  of  the  new  structure  and  of  all  the  walls  above  mentioned  are  to  be  of  the- 
best  description  of  properly-dressed  gray  limestone,  backed  up  with  large-sized,  ilat-bedded 
stones  of  an  approved  kind,  laid  throughout  in  hydraulic  cement  mdrtar,  and  placed  on  a 
foundation  of  timber  and  plank,  prepared  and  arranged  as  herein  described. 

Parties  tendering  should  bear  in  mind  that  the  leaky  and  defective  state  of  the  present 
lock  renders  it  indispensable  that  the  upper  13  feet  at  least  of  both  walls  should  be 
taken  down,  new  walls  built,  the  lower  part  of  the  north  wall  secured,  and  the  retaining 
wall  at  the  lower  end  of  it  constructed  before  the  foundation  pit  for  the  new  lock  can  be 
excavated  to  the  proper  depth  or  laid  dry. 

When  the  works  above  mentioned  ha^'^e  been-  completed  as  described  further  on  ia 
this  specification,  the  excavation  of  the  bottom  part  of  the  lock  pit  can  then  be  proceeded 
with  in  the  usual  manner.  It  is  to  be  made  of  suitable  dimensions  to  admit  the  side  and 
wing  walls,  and  to  correspond  with  the  lines  marked  out  and  the  levels  given  by  the  officer 
in  charge  ;  great  care  must,  however,  be  taken  not  to  disturb  the  narrow  bank  between  the 
north  wall  of  the  old  lock  and  the  pit  On  this,  the  south  side,  a  slope  of  one-half  horizontal 
to  one  vertical  will  be  allowed,  and  on  the  nA>rtL  side  and  ends,  an  allowance  of  one  to 
one  will  in  each  case  be  made  for  a  slope. 

^e  bottom  must  be  made  smooth  and  level  at  the  proper  height  to  afford  throughout 
an  uniform  bearing  for  the  foundation  timbers,  which  are  to  be  laid  transversely  and  covered 
with  three-inch  pine  plank,  to  form  a  protection  for  the  bottom  and  a  bearing  surface  for 
the  walls. 

If  solid  and  suitable  rock,  in  thick  layers,  is  found  at  the  proper  level,  at  the  place 
where  the  lock  is  to  be  built,  the  walls  will  be  commenced  upon  it ;  but  if  the  rock  is 
unsound  or  the  fissures  in  it  numerous,  or  the  strata  be  thin  or  irregular,  a  floor  of  pine 
timber,  coveroi  with  three-inch  pine  plank,  will  be  laid,  as  provided  for  a  foundation  on 
earth  or  clay. 

The  material  excavated  from  the  lock  pit,  if  of  an  unsuitable  kind  or  not  required  for 
the  purpose  of  making  up  the  banks,  must  be  hauled  to  and  deposited  on  the  spoil  ground 
near  the  upper  end  of  the  section,  as  described  for  that  taken  from  the  reaches  and 
other  parts  of  the  work. 

The  bottom  to  be  sunk  and  the  foundation  timbers  laid  at  si;ch  a  depth  that  there- 
will  be  14  feet  water  on  the  mitre  sills, -and  15^^^  feet  water  on  the  top  of  the  first  course 
of  floor  {^ank  when  the  lower  reach  is  at  its  proper  height. 

Foundation  Timbers — to  be  of  pine  12  inches  square,  of  the  full  length  to  reach 

across  the  chamber  and  space  to  be  occupied  by  the  walls  on 
both  sides  ;  but  occasionally  two  timbers  may  be  used  to  make  up  the  distance,  one  of 
which  must,  however,  extend  from  the  rear  line  of  one  wall  across  the  chamber  to  18 
inches  under  the  front  edge  of  the  wall  on  the  opposite  side. 

They  are  to  be  laid  6  inches  apart  through  the  chamber,  above  the  upper  mitre  sill,, 
and  at  the  lower  end  of  the  lock,  and  must  i*est  uniformly  throughout  their  entire  length 
on  the  bottom,  and  on  mud  sills  placed  under  the  walls.  The  spaces  between  them  must, 
immediately  after  they  are  satisfactorily  laid,  be  well  filled  with  the  best  description  of 
paddle,  well  cut  and  rammed  ;  or  if  directed,  the  spaces,  and  at  the  ends  of  the  timbers, 
must  be  made  up  with  concrete,  their  tops  must  be  dubbed  to  an  uniform  surface^to  afford 
a  fair  beating  for  the  planking.  The  timbers,  before  being  laid,  must  be  counterhewn,  if 
so  directed. 
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Mud  Sills. — Two  i^nges  of  mud  sills  are  to  be  placed  longitudinally  under  each  of 

the  side  walls.  They  are  to  be  of  pine  timber,  12  inches  square, 
:arranged  in  trenches  cut  for  their  reception,  and  laid  so  that  their  tops  shall  be  on  the 
same  level  as  other  parts  of  the  foundation.  The  spaces  alongside  of  them  must  be  well 
filled  with  puddle,  and  also  a  space  of  4  inches  between  the  ends  of  the  respective  pieces ; 
they  are  not  to  pass  through  the  she^t  piles,  but  must  be  left  6  inches  short  on  each  side, 
which  space  is  to  be  filled  with  puddle  or  concrete  as  may  be  required. 

Mitre  Sill  Platform — to  be  14  feet  in  width,  made  up  of  timbers  12  inches  square 

and  of  a  length  to  reach  from  rear  to  rear  of  walls,  all  of 
-which  must  be  counterhewn  and  well  ]ointed  with  a  plane,  so  as  to  make  water-tight  joints 
for  their  entire  length  and  depth.  They  are  to  be  secured  by  five  wrought  iron  screw- 
bolts  (1|  inches  in  diameter),  passing  horizontally  through  the  platform. 

Both  ends  of  each  of  the  three  middle  bolts  must  have  double  nuts  and  washers,  in 
-order  to  form  a  connection  with  shackle-bolts  passing  through  and  secured  to  anchor 
timbers  laid  at  the  bottom  of  the  sheet  pile  trenches,  or  to  a  block  of  masonry  built  for 
that  purpose. 

The  joints  tlirou^out  must  be  well  caulked  w^ith  at  least  two  threads  of  cakum,  and 
•every  precaution  adopted  to  render  the  whole  water-tight. 

Puddle  Trenches,  etc. — Five  or  more  trenches  are  to  be  cut  across  the  foundation 

for  the  reception  of  sheet  piles,  namely  :  one  at  the  upper 
:side,  another  at  the  lower  side  of  each  of  the  mitre  sill  platforms,  and  one  at  the  lower 
«nd  of  the  lock.  They  are  to  be  sunk  5  feet  below  the  foundation  timbers,  and  are  not 
to  exceed  2^  feet  in  width.  One  side  of  each  trench  must  be  cut  plumb  and  smooth,  so 
as  to  afford  an  even  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  are  built,  or  anchor  timbers  arranged,  and  the  piles  placed, 
the  trenches  must  be  well  filled  with  puddle  to  the  height  of  the  adjoining  ground. 

The  puddle  must  in  all  cases  be  made  of  the  best  material  for  that  purpose  which 
<can  be  obtained  within  one  mile  of  the  work,  and  must  be  cut,  mixed,  prepared  and  laid 
as  directed  by  the  officer  in  charge.  Kanges  of  sheet  piles  are  also  to  be  placed  in  the 
foundation  of  the  chamber  if  so  directed. 

m 

Sheet  Piles — to  be  of  4-inch  pine  plank,  placed  close  vertically,  generally  6  feet 

long  ;  they  are  to  be  jointed  with  a  plane,  and  the  edge  of  each  plank 
chamfered  on  the  side  next  the  trench.  When  placed,  they  are  to  be  fastened  to  the 
platform  timber  with  8-inch  pressed  spikes,  two  through  the  top  of  each  plank. 

Flooring — to  consist  of  two  courses  of  pine  plank  ;  the  first  3  inches  in  thickness, 
is  to  extend  over  the  whole  area  of  the  foundation ;  and  the  seccxid 
<;ourse,  2  inches  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber  and  at  both 
ends  of  the  lock.  They  are  all  to  be  jointed  with  a  plane,  and  when  being  laid  must  be 
driven  up  with  wedges  to  water-tight  joints ;  every  3  feet  in  width  of  planking,  in  both 
courses,  must  break  joints  at  least  4  feet ;  and  the  upper  course  must,  in  all  cases,  brenk 
Joints  both  lengthwise  and  transversely  with  the  one  underneath.. 

The  lower  coui*se  to  be  fastened  with  white  oak  treenails,  9  inches  long  and  1^  inch 
diameter,  two  in  each  end  of  a  plank,  and  one  on  alternate  sides  at  every  crossing  of  a 
timber  ;  it  must  be  dubbed  to  an  uniform  surface  before  the  second  course  is  laid  ;  the 
latter  to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank,  and  one  at  each 
•crossing  of  a  timber,  on  alternate  sides  of  the  plank. 
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MiTRE  Sills — to  be  of  tlie  best  description  of  white  oak  timber,  properly  squared 

and  dressed  with  a  plane.  They  are  to  be  framed,  mortised,  tenonned, 
:and  secured  in  the  manner  shown  on  a  detailed  plan  to  be  famished.         ' 

The  main  sills  are  to  bo  49  feet  long,  let  2  feet  into  the  wall  at  each  end ;  they,  a.s 
well  as  the  braces,  must  be  of  a  size  to  stand  19  x  16  inches  when  dressed.  The  mitre 
tills  are  to  be  19  x  19  inches,  checked  3  inches  into  the  platform  timbers,  and  are  to  be 
tenonned  into  each  other  at  the  mitre,  and  at  the  toe  tenonned  and  boxed  into  t!ie  main 
«ill.  A  check,  3  inches  deep,  is  to  be  cut  in  the  lower  edge  of  the  mitre  sills,  to  receive 
^e  ends  of  the  first  course  of  planking. 

Before  they  are  put  together,  all  the  mortises,  tenons  and  joints  must  be  well  coatetl 
-with  white  lead ;  and  when  about  to  be  placed  in  their  berths,  a  strip  of  canvas,  well 
saturated  in  boiling  tar,  is  to  be  placed  in  the  check  formed  in  the  platform,  into  which 
tlie  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron,  3^  inches 
wide  and  five-eighths  (|)  of  an  inch  thick,  let  in  flush,  fastened  with  bolts,  and  arranged 
as  shown  on  plan.  The  holes  through  them  must  l)e  punched  so  as  to  retain  the  full 
strength  of  the  iron  ;  the  bolts  are  to  bo  2  feet  4  inches  long,  one  inch  and  a  half  (1^") 
diameter,  have  upset  heads,  and  be  well  ragged  at  the  point. 

If  the  foundation  is  rock,  the  mitre  sill  platforms  will  be  made  as  above  described — 
laid  in  a  full  bed  of  mortar,  and  secured  to  the  rock  with  fox  and  key-bolts,  and  at  the 
outer  edge,  on  both  sides,  will  be  connected  with  a  stop-water  timber  let  into  the  rock. 

0 

Btop-waters. — Where  the  rock  underneath  is  sound,  instead  of  sheet  piles  at  the 

upper  and  lower  sides  of  the  mitre  sill  platforms,  checks  are  to  be 
cnt  in  the  rock,  4  inches  or  more  in  depth,  and  12  inches  wide,  extending  across  the 
whole  width  of  the  foundation,  into  each  of  which  must  be  fitted  a  timber  12  inches  wide, 
4ind  of  suiHclent  height  to  form  a  close  joint  with  the  outer  timber  of  the  platform. 

Before  the  stop- water  is  placed. in  its  berth,  a  piece  of  duck  or  canvas,  well  saturated 
with  white  lead,  must  be  laid  for  the  full  length 'and  width  of  the  check;  the  upper 
timber  must  also  be  imbedded  in  white  lead,  and  the  whole  secured  to  the  rock  with  fox 
And  key-bolts,  1^  inches  diameter,  placed  not  more  than  10  feet  apart. 

Stop-waters  similar  to  those  above  described  are  to  be  placed  at  the  upper  sides  of 
iSie  recesses  of  the  locks  where  the  foundation,  is  rock. 

In  other  parts  of  the  recesses  than  those  occupied  by  the  platform,  there  are  to  be 
tim\>er8,  12  inches  square,  laid  6  inches  apart;  also  for  a  distance  of  12  feet  below  the 
lower  side  of  the  platform,  and  to  the  upper  end  of  the  wing  walls,  at  the  head  of  the  lock. 

These  timbers  are  to  be  laid  level,  scribed  to  the  i*ock  underneath,  or  laid  on  a  be^l 
of  fine  concrete,  as  the  case  may  require,  and  each  one  of  them  fastened  by  means  of  twd 
Jbx-wedged  t>olts,  \\  inches  diameter,  passing  at  least  9  inches  into  the  rock. 

The  spaces  between  them  are  afterwards  to  be  filled  with  concrete,  and  their  upper 
<ttdes  dubbed  to  a  fair  surface  for  the  planking. 

If  found  necessary  to  lay  timbers  in  the  chamber  of  the  lock  on  a  rock  foundation^ 
ithey  are  to  be  placed  12  inches  apart,  and  the  spaces  between  them  filled  with  Concrete. 

GO 
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Masonry. — The  lock  is  to  be  8  feet  8   inches  lift,  and  the  side  walls  carried  up  to  ^ 
feet  over  the  surface  water  level  of  the  upper  reach^  or  to  the  height  of 
35  feet  10  inches  over  the  floor. 

The  chamber  and  recess  walls  are  to  be  9  J  feet  wide  at  the  bottom,  with  counterforts 
in  rear,  6  feet  long — in  line  of  wall — and  3  feet  projection,  and  placed  not  moi^  than  12 
feet  apart.     Tlie  recesses  for  the  gates  are  to  be  made  2  feet  8  inches  deep  at  top. 

■ 

The  face  of  the  chamber  and  wings  is,  throughout,  to  have  a  batter  of  one  in  twenty 
four  ;  but  the  recsss  walls  are  to  be  carried  up  plumb  on  both  front  and  i*ear,  except  for 
a  distance  of  about  2S  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  plumb  to  within  5  feet 
of  the  top ;  thence  batter  to  the  rear  line  of  the  coping,  and  the  counterforts  will 
terminate  within  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  lock  must  be  of  approved,  sound  and  durable  stones ;  those 
forming  the  face  work  must  be  of  the  best  class  of  gray  limestone,  free  from  drys,  seams 
or  other  defects,  and  must  be  at  least  equal,  in  every  respect,  to  the  best  of  the  stones 
used  in  the  present  guard  lock  at  Lachine. 

The  face  stones  must  be  of  an  uniform  texture  and  color,  and  laid  in  regular  courses ;. 
the  ashlar  work  may  vary  from  12  to  30  inches  in  height — the  thickest  courses  invariably 
to  be  placed  at  the  bottom,  and  diminish  upwards  in  regular  succossion  to  the  course  under 
the  coping ;  but  when  a  course  of  cut  stones  exceeds  18  inches  in  height,  the  face  of  the 
chamber  may  be  made  up  of  two  courses  of  stone  of  equal  height. 

From  the  lower  end  of  the  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head 
to  12  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laidso- 
that  the  beds  and  end  joints  shall  not  exceed  three-six tcentbs  of  an  inch. 

The  chamber  walls,  between  the  points  above  mentioned,  are  to  be  faced  with  a  good 
description  of  coursed,  boucharded  work  (coping  excepted),  laid  so  that  the  beds  and  end 
joints  shall  not  exceed  three-eighths  of  an  inch. 

Cut  Stones — to  be  neatly  dressed  and  boucharded  ;  made'  square,  bevelled  or  otheiv 

wise  suited  to  the  positions  they  are  to  occupy  in  the  work.  Their 
arrises  must  be  kept  good,  their  upper  and  lower  beds  made  parallel,  and  their  end  jointa 
in  all  cases  kept  full  for  at  least  two-thirds  the  depth  of  the  beds. 

The  back  part  of  the  stones  must  be  hammered  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  Ik)  be  at  least  3  feet 
long  in  line  of  wall,  and  not  less  than  two  and  three  feet  depth  of  bed  in  the  alternate 
courses.  In  each  course  must  be  headers  of  at  least  two  feet  length  of  face  and  4^  feet- 
depth  of  bc^,  placed  not  more  than  eleven  (11)  feet  apart  from  centre  to  centre.  The 
headers  in  each  coui*se  are  to  be  arranged,  as  nearly  as  possible,  mid-way  between  those  ia 
the  course  immediately  below. 

No  two  vertical  joints,  in  adjoining  courses,  are  to  be  nearer  each  other  than  12. 
inches,  and  care  must  be  taken^hat  the  bond  in  rear  of  thoj^face  stone  is  also  properljp 
formed  throughout. 
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When  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  tho  stretchers 
in  the  alternate  courses  must  be  at  least  1^  times  their  height,  and  the  headers  2^  times 
their  height ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  two- thirds  (f ) 
the  length  of  its  face.  « 

4 

Hollow  Quoins — to  be  alternately  headers  and   stretchers,  the  former  at  least  4} 

feet  face  and  5^  feet  depth  of  bed  ;  the  latter  5|  feet  face  and 
4}  feet  bed  in  the  top  courses,  increasing  in  dimensions  downwards  at  a  rate  suited  to  the 
batter  of  the  wall.  The  headers  are  to  be  checked  so  as  to  bond  at  least  one  foot  over  the 
face  stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  tho  radius  gradually 
increasing  downwards  at  a  rate  corresponding  to  the  batter  of  the  wall ;  the  hollow  to 
be  dressed  out  true  and  smooth  to  a  radius  of  8  inches,  from  which  the  heel  is  to  run  off 
obliquely  to  the  line  of  the  wall.  Patterns  for  the  hollow  quoins  will  be  furnished  by  the 
engineer,  after  the  contractor  has  given  the  height  of  the  courses  he  intends  to  use. 

IIecess  Quoins — to  be  also  i\  by  5^  feet,  and  5^  by  4^  .feet,  laid  alternately  out- 

^  bond  and  in-bond,  bevelled  as  shown  on  plan  ;  the  headers  to  be 
checked  so  as  to  make  return-bond  with  the  ashlar  of  the  recess.    , 

Chain  Wells  and  Man-Holes. — There  are  to  be  eight  chain  wells  in  the  position 

indicated  on  the  plan ;  each  well  will  be  two  feet 
iquare  inside ;  and  the  man-holes  from  them  to  the'  front  of  the  lock  walls,  are  to  be  made 
at  the  angles  and  widths  to  permit  the  play  of  the  chains^  and  of  such  beight  as  the 
engineer  may  direct. 

The  sills  and  lintels  to  be  of  stone,  sufficiently  large  to  reach  across  the  opening  and 
one  foot  on  each  side  ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to  prevent 
the  chain,  when  slack,  k>d9ing  in  the  man-holes ;  shnaves  for  the  drag  chains  are  to  be 
inserted  and  secured  near  the  upper  inner  angles  of  the  man-holes.  The  face  stones  of  the 
wells  and  man-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face  of  the 
walls  of  the  recess,  and  are  to  be  properly  bonded  over  and  with  each  other  «t  the  angles. 

• 

Checks. — For  the  reception  of  stop-water  timbers,  two  checks  are  to  be  formed  in  the 
face  of  the  wings  at  both  ends  of  the  lock ;  they  are  to  be  arranged  as 
ahown  on  the  plan,  be  2  feet  aparl,  12  inches  wide,  and  6  inches  deep  at  the  top,  and  made 
plumb  in  the  rear. 

Coursed  Work, — for  the  face  of  the  chamber  walls,  may  be  9  inches  high  and 

upwards ;  but  a  course  once  commenced  must  be  continued  the  same 
height  throughout,  and  in  no  case  will  more  than  tw«  courses  be  allowed  to  make  up  ibhe 
height  of  one  course  of  cut  stone.  They  must  be  at  least  20  and  30  inches  depth  of  bed 
in  the  alternate  courses,  and  have  not  less  than  2  feet  length  of  face  in  line  of  wall.  In 
every  course  there  are  to  be  headers  of  at  least  20  inches  length  of  face  and  4  feet  depth 
of  bed,  placed  not  more  than  12  feet  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headers  and  stretchers  must  be  at  least  two-thirds 
the  length  of  their  face.     . 

The  face  of  the  stones  must  be  dressed  to  the  batter  of  the  wall,  boueharded,  and 
the  arrises  kept  good.  The  upper  and  lower  beds  must  be  made  parallel  for  their  entire 
depth,  and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole 
to  be  dressed  so  that  the  horizontal  and  vertical  joints  of  the  stone,  when  in  place,  shall 
not  exceed  three-eighths  of  an  inch. 
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Backing — to  be  of  an  approved  class  of  large  wellnsbaped  stones,  not  less  than  % 

inches  in  thickness  and  4  feet  area  of  bed,  laid  level  in  full  mortar  beds, 

and  properly  bonded  throughout  the  wall ;  where  the  depth  of  the  face  stone  equals  or 

exceeds  12  inches,  two  thicknesses  of  backing  may  be  used,  provided   their  joint  depth 

does  not  exceed  that  of  the  face-work. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  an  uniform  and  equal 
bearing  on  the  course  below.     Ko  pinning  will  be  permitted. 

The  edges  of  all  thin  wedge-shaped  stones  must  be  broken  off  so  as  to  be  at  least  6 
inches  thick  ;  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stone,  it  must 
be  still  further  reduced.  After  this  has  been  done,  the  stone  laid  and  the  vertiod  joints 
properly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  the  next  course. 

The  backing  stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  stone 
against  a  face  header  must,  occasionally  extend  to  the  rear  line  •f  the  wall.  The  black 
limestone,  used  for  ordinary  building  purposes  in  Montreal,  will  n^t  be  fallowed  in  the 
work. 

Coping  Stones — of  the  chamber,  recesses  and  wing  walls,  are  to  be  4  feet  wide  on 

top,  increasing  in  width  downwards  to  the  frost  batter  in  the 
rear  and  to  the  face  batter  of  the  walls,  except  in  the  recesses,  where  the  face  will  be 
plumb.     They  are  to  be  at  least  15  inches  in  height  of  course^  and  not  less  than  4  feet 
'  long  in  line  of  wall. 

Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces,  will  extend  over  the 
buttresses  fbr  the  chain  wells,  for  the  arrangements  of  which,  as  well  as  for  the  quoins, 
a  detailed  plan  will  be  furnished. 

The  hollow  quoin  coping  must,  however,  be  at  least  6}  feet  square  on  top  and  2  feet 
depth  of  bed. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  fidl ;  the  upper  bed  and  (face 
neatly  dressed,  and  the  inner  top  arris  rounded  off  to  a  radius  of  3  inches.  The  whole  to 
be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 

« 

A  dowel,  4  inches  long,  of  1^-inch  iron,  to  be  -inserted  in  every  joint  15  inches  back 
from  the  face  and  6  inches  from  the  top. 

The  descent  from  the  ooping  of  the  lock  to  that  of  the  bank  below  it  on  the  north 
west  side  is  to  be  made  by  means  of  a  range  of  steps,  4  feet  in  widths  cut  out  of  the  colid  ;' 
the  rise  of  each  not  to  exceed  9  inches,  and  the  treads  to  have  an  uniform  width  of  12 
inches.     They  are  to  be  arranged,  placed  and  secured  in  like  manner   as  those  at  the 
lower  end  on  the  east  side  of  the  second  lock. 

Breast  WALir-r~will  be  carried  up  to  within  6  inches  of  the  bottom  of  the  upper  reach, 

unconnected  with  the  side  walls  of  the  lock  :  it  will  be  of  coursed 
masonry  7  feet  wide  at  bottom,  plumb  in  the  rear  and  on  the  lower  side,  battered  to  a 
width  of  5  feet  at  the  top,  and  then  covered  with  large  ffat-bedded,  scabbled  and  well- 
jointed  coping  stones. 

Mortar. — The  whole  masonry  of  the  lock  and  other  structures  to  be  described  moat 
be  laid  in  mortar,  made  of  the  bast  hydraulic  cement,    mixed  with  clean 
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larspe-grained,  sharp  sand,  generally  in  the  proportion  of  two  of  sand  to  one  of  cement, 
or  such  other  proportions  as  may  be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  used, 
most  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided  by  the 
oontractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  use, 
and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  in 
charge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  1^  of  clean,  sharp  sand  to  one  of  cement,  and  adding  as 
much  water  as  may  be  required  to  make  the  whole  run  freely  when  properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be 
washed. 

"When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  backing  must  be  well  washe<l  if  clay  or  other 
soil  adheres  to  them  ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  be 
moistened  with  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  them  are  allowed  to  remain  in  an  unfinished  state 
over  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thoroughly  protect 
them  from  the  action  of  frost. 

Retaining  Wall. — The  seat  for  the  wall  below  the  present  lock,  and  opposite  the 

lower  recess  of  the  new  structure,  is  to  be  sunk  to  an  uniform 
depth  of  6  feet  below  the  top  of  the  lower  mitre  sill  of  the  old  lock  if  the  foundation  is 
of  sound  durable  rock  ;  but  if  otherwise,  or  the  bottom  is  of  clay,  it  will  sunk  to  7  feet 
below  the  top  of  the  mitre  sill,  and  a  foundation  of  timber  and  plank  laid  as  a  bearing 
surface  for  the  wall. 

The  timbers  are  to  be  of  pine  12  inches  square,  counterhewn  and  laid  longitudinally 
in  five  continuous  ranges  about  9  inches  apart,  in  such  a  manner  as  to  rest  uniformly  on 
the  bottom  throughout  the  entire  length,  and  so  that  no  two  joints  on  adjoining  ranges 
shall  be  nearer  than  6  feet  to  each  other.  The  spaces  between  them  must  be  well  filled 
with  concrete,  or  otherwise,  as  may  be  directed.  The  top  of  the  timbers,  when  laid, 
must  be  dubbed  to  an  uniform  surface  to  receive  the  covering,  which  is  to  consist  of 
^inch  pine  plank,  laid  obliquely  to  close  joints,  and  be  secured  with  7-inch  pressed 
spikes. 

Provision  to  be  made  for  carrying  up  counterforts  in  the  rear,  by  placing  in  the 
position  they  are  to  occupy,  in  each  case,  two  sill  pieces,  laid  so  as  to  receive  the  covering 
plank. 

The  wall  is  to  be  Oi  feet  thick  at  bottom,  with  counterforts  in  rear  6  feet  long  in  line 
of  wall  and  3  feet  projection,  and  placed  not  more  than  12  feet  apart;  it  is  to  have  a 
batter  of  one  in  twenty-four  on  the  face,  and  the  back  is  to  be  carried  up  plumb  to  within 
five  feet  of  the  top,  wheie  the  counterforts  are  to  terminate  and  a  continuous,  regular, 
inclined,  smooth  frost  batter  formed  up  to  the  top  rear  line  of  coping. 

The  coping  to  be  four  feet  wide  on  top,  and  in  all  other  respects  the  materials  used' 
hi  the  wall  must  be  of  like  dimensions  and  of  a  similar  class,  and  the  workmanship 
throughout  executed  in  like  manner  as  described  for  the  cut  stone  masonry  portion  of  the 
look. 
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Where  the  wall  connects  with  the  lower  part  of  tliat  of  the  present  lock,  the  stonea 
of  the  new  work  are  to  be  bonded  into  those  of  the  old,  or  such  other  course  adopted  as 
circumstances  may  require  and  as  may  be  directed  when  the  building  operations  are  im 
progress. 

At  the  lower  end  the  wall  is  to  be  made  circular,  and  connected  witli  the  lower  wing 
of  the  new  lock,  as  indicated  on  plan. 

» 

The  circular  wall  that  connects  the  adjoining  side  walls  of  the  two  locks  at  their 
upper  ends  is  to  be  faced  with  cut  stone,  and  the  foundation  for  it  is  to  be  formed  of 
timber  and  plank,  as  described  for  the  retaining;  wall  below  the  old  lock. 

As  previously  stated,  the  walls  of  the  present  lock  are  to  be  taken  down  to  at  least 
two  feet  below  the  surface  level  of  the  lower  reach  ;  when  doing  so,  all  those  stones  that 
the  officer  in  charge  may  consider  fit  for  backing  are  to  be  piled  or  placed  on  the  most 
suitable  and  oonvenient  ground  in  the  vicinity  that  can  be  obtained  by  the  contractor, 
who  must,  for  this  and  all  other  purposes  connected  with  the  works,  provide  his  own 
service  ground.  The  refuse  material,  or  such.as  has  been  decided  as  unsuitable  for  use  in 
the  walls  are  to  be  hauled  to  the  spoil  bank  at  the  upper  end  of  the  section,  or  othervnse 
disposed  of  in  such  a  manner  as  the  Department  of  Public  Works  may  approve.  The 
taking  d«wn  of  the  walls  and  depositing  the  material  as  above  stated  will  be  paid  for  by 
the  cubic  yard  of  wall  removed.  All  the  stone  suitable  for  backing,  taken  out  of  Uie 
walls  of  the  old  lock,  may  be  used  in  the  new  work. 

The  face  work  Biust,  as  already  stated,  be  wholly  of  approved  gray  limestone,  of  the 
dimensions  and  prepared  as  described  for  the  new  Jock.  It  is,  however,  to  be  ad&ptod 
and  arranged  to  suit  the  openings,  quoins  and  piers  of  the  present  structure. 

The  breast  and  curved  walls  at  the  upper  end  of  the  lock  are  to  be  overhauled,  and 
such  new  stone  furnished  for  them,  and  such  repairs  made  as  may  be  required. 

The  north  lower  wing  of  the  lock,  or  as  much  of  it  as  projects  beyond  the  rear  line  of 
the  side  walls,  must  be  wholly  removed  to  admit  of  making  a  water-tight  connection 
between  the  back  or  end  of  the  centre  retaining  wall  and  a  range  of  concrete  to  be 
formed  in  rear  of  the  north  side  of  the  lock  for  its  entire  length. 

The  seat  for  this  concrete  wall  must  be  formed  immediately  along  by  the  back  of  the 
old  lock  wall,  and  sunk  to  the  full  depth  of  the  foundation  of  the  new  structure,  or  5  foet 
below  the  present  lock.  Great  care  must  be  taken  to  clean  the  back  of  the  old  wall  for 
the  whole  distance  and  height,  as  the  concrete  wall  (3  feet  in  width),  is  to  be  carried  up 
to  at  least  18  inches  over  the  line  between  the  old  and  new  j^ortions  of  the  works. 

The  removal  of  that  portion  of  the  old  structure  above  mentioned,  together  with 
building  new  walls  and  constructing  the  centre  retaining  wall  previously  described,  must 
be  done  between  the  close  of  navigation  in  December  and  the  twenty  fifth  day  of  Apiil 
in  the  following  spring,  on  the  contractor  being  notified  by  the  Department  of  Fublie 
Works  to  that  effect  in  the  early  part  of  November  preceding. 

Cote  St.  Paul  Road  Bridge. — The  works  to  be  done  on  tliis  section  embrace  the 

construction  of  piers  and  abutments  for  a  swing 
bridge  intended  to  take  the  place  of  the  present  means  of  crossing  the  canal  at  Cote  St. 
Paul  Village.  The  removal  of  the  piers,  etc.,  of  the  old  structure,  in  the  manner  and  at 
the  time  directed,  is  also  included. 
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The  water-way  is  to  be  hxifour  divisions,  the  two  centre  ones  of  which  are  each  to 
%e  46  feet  wide  and  foroi  the  navigable  channels.  The  piers  and  abutments  are  to  be  of 
masonry,  laid  in  hydraulic  cement  mortar ;  built  chiefly  in  the  form,  of  the  dimensions, 
and  in  the  manner  herein  described,  ov  as  may  be  subsequently  direpted. 

In  the  vicinity  of  where  the  bridge  piers  and  abutments  are  situated,  a  space  of  190 
feet  in  length  and  180  feet  in  width  is  to  be  sunk  to  the  depth  of  fifteen  feet  below  water 
level,  and  the  sides  are  to  be  made  to  a  slope  of  one  horizontal  to  one  verticiJ. 

The  material  excavated  from  this  space,  as  well  as  from  the  seats  of  the  piers,  which 
are  2  feet  3  inches  lower,  or  1 1\  feet  below  water  level,  must  be  hauled  to  near  the 
up[3er  end  of  the  section,  and  deposited  there,  on  the  spoil  ground  previously  mentioned. 

The  centre  and  rest  piers  of  the  bridge  are  to  be  parallel  to  the  centre  line  of  the 
canal ;  the  former  to  be  18  feet  square  and  the  latter  18  feet  long  by  9  feet  thick  at  top. 
Through  each  of  them  an  arched  culvert  8  feet  in  width  and  about  8  feet  in  height  is  to 
be  made,  on  a  line  ranging  with  that  of  the  canal. 

They  are  to  be  built  on  a  foundation  of  timber  and  plank,  the  top  of  which .  must  be 
at  least  15|  feet  below  canal  surface,  and  in  each  case  they  are  on  all  sides  to  have  a 
batter  of  one  in  twenty  four. 

The  arch  stones  of  the  culverts  are  to  be  21  inches  deep,  and  dressed  to  radiate  truly 
for  their  full  depth,  and  made  to  lay  throughout  to  joints  of  one-fourth  (J^)  of  an  inch. 
The  bottom  of  the  arch  or  water-way  is  to  be  X)f  dressed  and  properly-jointed  stones  of  a 
size  that  two  of  them  will  make  up  the  width  of  the  opening  and  at  each  end  pass  15 
inches  under  the  wall,  the  second  course  to  project  one  foot  into  the  opening,  and  thei 
third  course  6  inches. 

The  face  stones  of  the  piers  to  be  2  and  3  feet  depth  of  bed  in  the  alternate  courses, 
with  headers  in  every  course  4|-  feet  long,  placed  not  more  than  nine  feet  apart  from 
centre  to  centre.  The  beds  and  ends  of  the  stones  ar6  to  be  kept  full  and  dressed  so  as 
to  lay  to  joints  one-fourth  (;J)  of  an  inch,  and  have  the  face  in  all  cases  picked  or 
scabbled  to  a  fair  surface ;  this  is  understood  to  be  applicable  t»  all  the  four  sides  of  the 
centre  as  well  as  the  rest  piei"s. 

The  heart  of  the  wall  in  each  case  to  be  made  up  with  fiat-bedded  stones,  not  less 
than  4  feet  area  of  bed,  and  of  the  full  height  of  the  face  stones  ;  their-  beds  and  joints 
must  be  scabbled  or  picked,  if  necessary,  so  that  when  laid  the  horizontal  joints  shall  no* 
exceed  five^ighths  (|)  of  an  inch,  and  the  vertical  joints  not  be  more  than  one  inch  and  a 
quarter. 

The  piers  to  form  the  seat  of  the  swing  portion  of  the  bridge  when  in  position  are 
to  be  lOJ  feet  thick  at  bottom,  the  sides  of  which  are  to  be  parallel  to  the  canal,  and  the 
ends  be  at  right  angles  to  the  face  of  the  pier.  They  are  to  be  faced  on  both  sides,  and 
throughout  be  of  a  like  class  of  material  and  workmanship,  and  the  foundation  for  them 
be  formed  at  a  like  depth  as  described  for  the  centre  and  rest  piers  ;  both  sides  and  ends 
are  to  have  a  batter  of  one  in  twenty  four. 

At  4  feet  from  the  top  of  these  pier^,  or  at  such  other  height  as  may  be  required, 
•offsets  on  the  front  side  are  to  be  formed  for  the  bridge  seat. 

The  abutments  are  to  be  of  masonry  placed  30  feet  or  more  from  the  piers  for  the 
bridge  seat,  and  the  foundation  tor  them  laid  at  12  feet  below  surface  water  line,  or  at 
«uch  other  level  above  or  below  that  point  as  circumstances  may  require.     They  ai-e  to  b« 
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7^  feet  or  more  in  thickness,  carried  up  to  a  batter  of  1  in  12  on  the  face  to  the  water 
line,  and  made  plumb  in  the  rear  to  within  4  feet  of  the  top,  thence  the  wall  will  diminiah 
to  the  roar  line  of  the  coping,  which  will  be  3^  feet«in  width.  The  face  work  to  be  similar 
to  that  described  for  the  piers,  and  the  backing  of  large-sized  well-shaped  stones,  laid 
level  in  full  mortar  and  properly  bonded  throughout  the  wall. 

The  centre  piers,  piers  for  seat  and  rest  of  bridge,  as  well  as  the  abutments,  must 
all  be  built  of  an  approved  class  of  stone,  free  from  drjs,  seams  and  other  defects,  laid  in 
hydraulic  cement  mortar,  be  properly  bonded  thi'oughout,  and  have  all  the  vertical  |oint» 
well  grouted  as  the  work  proceeds. 

Coping  stones  on  all  the  piers  to  be  at  least  15  inches  in  depth,  of  a  size  that  two 
stones  will  make  up  the  width  of  the  piers  for  the  seats  and  rests  of  the  bridge,  and 
break  joint  properly  with  the  adjoining  stones.  Those  on  the  centre  pier  must  be  from 
4  to  6  feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  the  track 
for  the  rollers  of  the  turntable.  They  must  be  full  bedded  throughout,  and  dressed  so 
as  to  lay  to  joints  not  exceeding  ^  of  an  inch ;  and  the  top  side  must  have  a  fair  surface, 
neatly  boucharded,  and,  S¥here  required,  the  outer  top  arrises  are  to  be  i*ounded  off. 

The  pivot-stone  to  be  not  less  than  6  feet  square  and  2  feet  depth  of  bed,  the  space 
between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  of  the  same 
thickness  as  the  latter,  properly  dressed  and  jointed,  to  the  width,  and  be  at  least  3^  feet 
in  length. 

In  the  centre  of  the  rest  piers,  one  of  the  coping  stones,  for  a  width  of  4  feet,  is  to  be  24 
inches  in  depth,  and  checked  to  the  curve  of  the  toe  of  the  bridge.  This  stone  in  each 
ease  must  be  secured  with  fox-wedged  bolts  1^  inches  diameter,  let  into  the  masonry 
underneath. 

The  coping  on  the  piers  for  the  seat  and  the  abutments  of  the  road  bridge,  will  be 
10  inches  in  thickness  at  the  centre  of  the  road,  curved  on  top  so  as  to  be  8  inches  at  the 
aides,  placed  so  as  to  form  a  recess  for  fixed  girders  and  the  toe  of  the  swing. 

At  all  four  corners  of  the  bridge,  parapet  piers  are  to  be  built  4i  feet  square  at  base, 
diminishing  upward — one  of  which  at  each  end  of  the  bridge  must  be  recessed  and 
hollowed  out  to  receive  machinery. 

The  wings  of  the  abutments  are  also  to  be  carried  up  to  the  same  height  as  the 
|>arapet  piers,  and  finished  with  coping,  as  indicated  on  the  plans. 

The  foundation  timbers  to  be  of  pine,  laid  level,  and  must  have  an  uniform  bearing 
throughout  their  entire  length.  Those  under  the  centre  and  rest  piers  are  to  be  laid 
transversely  tc  the  canal,  one  foot  apart,  and  for  the  other  piers  and  abutments,  they  aro 
to  be  laid  longitudinally  or  transversely  as  may  be  required. 

In  all  cases  the  spaces  between  the  timbers  must  be  filled  with  a  good  descriptiou 
of  puddle  or  concrete  as  may  be  directed. 

The  covering  plank  to  be  of  pine,  3  inches  thick,  laid  obliquely,  and  fastened  to  the 
timbers  with  1  J-inch  white  oak  treenails  8  inches  long. 

Sheet  Piles — of  4-inch  pine  plank  are  to  be  put  in   or  driven  on  all  sides  of  tb*- 

piers  if  the  officer  in  charge  considers  it  necessary. 
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Fenders — are  to  be  constructed  on  both  sides  of  the  channel  ways,  extending  for 
some   distance  above  and  below  the  bridge,   as  represented  on   general 
plan.     Those  in  connection  with  the  seat  piers  for  the  toe  of  the  swing  are  to  be  formed 
by  means  of  piles,  caps,  braces  and  wale  pieces,  all  of  white  dkk  timber.     The  piles  ar& 
not  be  less  than  12  inches  diameter  at  the  small  end,  driven  from  6  to   10  feet  into  the 
bottom,  and  be  about  6  feet  apart ;  at  the  anchor  timber  two  pile»  will  be  driven  on  the 
linQ  of  the  fenders  and  one  about  the  middle  of  each  tie  timber;     The  fenders  proper  are- 
to  be  formed  of  two  pieces  each  8x12  inches  of  white  oak,   kept  two  inches  apart   by 
means  of  white  oak  blocks  9x12x2  inches,  placed  vertically   6  feet  apart  from  centre 
to  centre.     The  different  pieces  in  each  range  are  to  be  connected   by  means  of  double 
oblique  joints,  let  three  inches  or  more  into  and  on  to  each  other  respectively.     The  joints^ 
in  the  inner  range  must  be  at  least  12  feet  on  either  side  of  those  on  the  outside.     They 
are  to  be  fastened  to  the  piles  with  bolts  one  inch  diameter  and  also  to  the  centre  cribs 
subsequently  desciibecl,  in  both  cases  they  are  to  be  put  on  and  secured  in  such  a  manner 
MB  may  be  directed. 

• 

In  case  that  piles  cannot  be  driven  sufficiently  into  the  bottom  to  form  the  necessary^ 
fenders  for  the  bridge,  framed  bents  of  white  pak  timber,  12  x  12  inches,  may  be  used  for 
that  purpose.  To  enable  the  latter  plan  to  be  carried  out,  a  trench  must  be  cut  18  feet 
below  water  line  for  the  reception  of  sills,  into  which  the  posts  of  the  bents  are  to  be 
■ecarely  fastened.  •  ' 

At  the  bottom  of  canal,  and  at  such  a  height  over  it  as  directed,  the  posts  are  to  be 
connected  with  horizontal  ties ;  and  both  longitudinally  and  transversely  ranges  of 
diagonal  braces  are  to  be  framed  vertically  in  between  them  and  well  secured  with  straps 
and  bolts. 

At  top  the  posts  are  to  be  connected  with  caps,  ties  and  wale  pieces,  framed,  bolted 
and  secured  as  previously  described. 

Crib  Work. — -Between  the  centre  and  rest  piers,  as  well  as  above  and  below  them, 

and  if  directed,  above  and  below  the  piers  ior  the  seat  of  the  bridge^ 
ofib-work  is  to  be  constructed  to  form  bearings  for  the  fenders  and  for  the  protection  of 
the  resi)ective  parts  of  the  work. 

The  cribs  for  the  middle  jwrdon  of  the  work  are  to  be  the  same  width  as  the  stone 
piers,  i.e,,  18  feet  wide  at  top,  increasing  downwards  on  both  sides  at  the  rate  of  one  in 
twenty  four,  and  through  the  middle  of  them,  longitudinally,  a  clear  water-way  of  such 
dimensions  must  be  formed  as  may  be  directed. 

Transverse  openings  are  also  to  be*  made  in  the  crib  work  adjoining  the  centre  and 
rest  piers  and  elsewhere  of  such  shape  and  dimensions  as  may,  together  with  the  centre 
openings,  give  an  area  equal  to  at  least  that  of  the  archways  formed  through  the  masonty. 

In  the  crib  work  above  and  below  the  piers  for  the  seat  of  the  bridge  there  are,  in* 
each  casej  to  be  left  two  openings  on  the  upper  and  two  on  the  lower  side.  The  sides  of 
these  openings  are  to  be  formed,  framed  and  secured  in  like  manner  as  the  face  work  of 
ends  of  the  cribs.  The  bottom  to  be  of  3-inch  plank,  well  fastened  with  pressed  spike,  and 
the  top  to  be  formed  of  pieces  not  less  than  10  inches  thick  and  of  the  length  to  tsike  a  full 
bearing  on  the  side  timbers  of  the  respective  water-ways.  ^ 

The  cribs  are  to  be  of  pine  timber  12  inches  squai^e,  straight,  sound,  full  on  the 
edges  and  are  to  be  framed  so  as  to  leave  a  space  of  1^  inches  between  tl\e  different  courses. 
At  the  angles  they  are  to  be  connected  by  double  bevelled  dovetails,  arranged  so  that 
•vwy  end  timber  shall  be  dovetailed  into  two  side  timbdra,  and  the  side  timbers  be  simi- 
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iarly  placed  between  those  forming  the  ends.     At  each  comer  in  every  courae  a  rag-boh 
1 2  inches  long  and  |  inch  diameter  is  to  be  driven  through  the  dovetail. 

Cross  Ties — to  be  at  least  10  inches  thick,  of  sufficient  size  to  square  10  x  12  inche' 

at  both  ends,  and  of  the  full  length  of  the  outside  width  of  the  cribs- 
They  are  to  be  placed  not  more  than  10  feet  apart,  and  so  arranged  that  the  ties  restu^ 
on  the  different  rounds  of  timber  shall  be  mid- way  between  those  of  the  course  imme- 
diately below  and  above. 

,  Their  ends  are  to  be  dovetailed  3^  inches  into  the  timbers  under  and  over  thenif  the 
dovetail  to  splay  1^  inehes  on  both  sides  so  as  to  stand  8  inches  at  the  neck  and  11 
inches  at  the  outer  end. 

Under  the  head  of  each  tie,  at  the  joint  between  the  courses  immediately  belovit^  a 
block  1^x12x12  inches  is  to  be  inserted  to  give  an  uniform  bearing,  and  a  rag-bolt  2$ 
feet  long,  |  of  an  inch  diameter,  is  to  be  driven  through  the  head  of  each  tie,  passLDgdown 
through  the  course  on  which  it  rests,  the  block  and  cbnrse  under  it  and  into  the  head  of 
the  next  cross  tie. 

LoNGiT(jDi?9AL  Ties. — At   such  places  in  the  cribs  as  may  be  required,  longitodinal 

ties,  10  inches  thick,  are  to  be  framed  into  and  dovetaikd 
between  the  end  timbers,  have  blocks  under  them  and  be  secured  by  boHs  of  similar 
dimensions  and  in  like  manner  as  described  for  the  transverse  ties,  into  which  they  are 
to  be  notched  and  fastened  at  the  crossings  by  means  of  white  oak  treenails,  2  iiKkes 
diameter. 

The  cribs  are  to  be  further  secured  by  vertical  ranges  of  plank  placed  inside,  and 
•extending  from  the  lowest  side  timber  up  to  the  water  line.  There  are  to  be  three  ranges 
on  a  side,  that  is  to  say  :  One  at  or  near  each  angle  and  another  in  the  centre,  making  in 
all  six  vertical  ranges  in  a  crib.  The  planks  are  to  be  4  inches  thick  and  1 0  inches  in 
width,  fastened  from  the  inside  with  10-iuch  spike,  five-eighths  of  an  inch  diameter,  Ivo 
driven  through  each  plank  into  each  of  the  lowest  side  pi€)ces,  and  otle  at  every  cFOsnng 
of  a  side  timber  from  the  bottom  timber  upward.  They  may  be  put  on  in  lengths  of  from 
8  to  10  feet  or  more  ;  but  th^y  must  be  so  arrangod  that  the  upper  length  in  all  caw 
4shall  reach  down  at  least  two  feet  lower  than  the  top  of  the  plank  of  the  same  range  bolov. 

In  the  first  course  of  side  timbers,  the  cross  ties  are  to  be  placed  not  more  than  3  feet 
apart^  so  as  to  obviate  the  necessity  ol  using  floor  timbers. 

The  cribs  forming  the  upper  and  lower  terminations  of  the  fiiers  are  in  all  cases  to 
Splay  five  feet  or  more  on  the  side  next  the  channel. 

The  whole  interior  of  the  crib  work  except  the  waler-ways  to  b3  filled  with  &a 
approved  class  of  moderate-sized  stone  ballast. 

For  the  protection  of  the  structure  and  guide  piers,  three  clusters  of  piles  are  to  bi  | 
driven  within  range  of  the  centre  pier,  at  suitable  distances  above  and  below  it ;  thcj  an 
to  be  connecteil  by  means  of  thorough-bolts,  straps,  etc.,  and  stand  one  foct  or  moreoT&l 
the  cappieces,  as  may  be  required.     Piles  are  also  to  be  driven  for  the  protection  of  tkftj 
framed  bents  or  crib  work  placed  above  and  below  the  seat  piers  of  the  bi-idge. 

The  superstructure  of  the  bridge,  both  for  the  fixed  and  movable  parts,  as  weB 
«the  machinery  for  working  the  latter,  will  be  made  a  separate  contract. 
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CuLVEET. — At  a  point  between  Stations  Nos.  159  and  162,  an  inverted  syphon  culvert 
(£ve  feet  wide  and  four  feet  high  inside),  of  masonry,  arched  on  top,  is 
^  be  constructed  across  under  the  canal  on  a  bearing  surface  of  timber  and  plank. 

The  Pit — for  it  will  be  240  feet  in  length,  17  feet  of  which  at  the  south  end  and  24 
feet  at  the  north  end  must  be  made  20  feet  wide,  and  at  other  places  it  is 
to  be  14  feet  wide  at  bottom  ;  the  whole  to  be  excavated  to  an  uniform  level  surface  at 
the  depth  of  24  feet  below  the  top  water  line  of  the  canal.  The  sides  to  be  made  as  nearly 
"vertical  as  the  nature  of  the  material  to  be  removed  will  admit ;  but  as  the  contractor 
must  assume  the  risk  and  expanse  of  removing  all  slides  that  occur,  he  will  be  allowed  a 
slope  of  two  horizontal  to  one  vertical  for  those  parts  of  the  pit  outside  of  the  present 
canal,  and  a  slope  of  three  horizontal  to  one  vertical  for  all  other  parts  of  the  pits  in  clay 
cutting. 

Foundation  Timbers — to  be  pine  12  inches  square,  laid  6  inches  apart  transversely 

to  the  culvert  or  parallel  to  the  canal ;  the  spaces  between 
them  and  at  their  ends  must,  immediately  after  they  are  satisfactorily  laid,  be  well  filled 
with  the  best' description  of  puddle,  well  cut  and  rammed  ;  or,  if  so  diiected,  concrete  must 
be  used  for  that  purpose. 

» 

Four  ranges  of  sheet  piles  of  4-inch  well -jointed  pine  plank,  6  feet  in  length,  are  to  be 
put  in  across  the  foundation,  and  extend  3  feet  on  each  side  beyond  the  line  of  the  walls — 
one  at  the  inner  side  of  the  well  at  both  ends  of  the  culvert,  and  one  immediately  under 
the  toe  of  the  slope  of  the  bank  on  both  sides  of  the  canal. 

Trenches  are  to  be  cut  for  the  sheet  piles,  of  such  a  depth  as  may  be  directed,  and  the 
spaces  must  afterwards  be  filled  with  puddle. 

•    The  sheet  piles  having  been  properly  prepared,  and  placed  in  their  position,  they  are  to 

be  fastened  to  a  lon^  floor  timber  laid  for  that  pui'pose  ;  the  puddle  to  be  selected,  made 

and  put  in  as  described  for  similar  work  in  the  lock  foundation. 

•    ■ 

The  floor  timbers  must  then  be  dubbed  to  an  unifonn  surface  to  receive  the  plank, 
the  lowest  tier  of  which  is  to  be  three  inches  thick,  well  jointed  with  a  plane,  laid  so  as 
to  break  joints ;  be  driven  up  close  and  fastened  with  treenails  in  like  manner  as  stated 
for  the  first  course  of  plank  in  the  lock.  The  top  of  the  lower  tier  must,  if  necessary,  be 
dubbed  before  the  laying  of  the  second  tier  is  commenced,  which  is  to  be  two  inches  thick, 
laid  close  within  the  side  walls,  and  so  as  to  break  joints  throughout,  and  be  fastened  with 
pressed  spikes. 

Masonry. — The  water-way  of  the  culvert  is  to  be  five  feet  in  width  between  the 
side  walls  or  abutments,  which  are  to  be  twenty  inches  high  to  the 
springing  line  of  the  semi-circular  arch  that  forms  the  lower  side  of  the  top  covering.  The 
abutments  are  to  be  four  feet  tliick,  carried  up  to  a  batter  of  one  in  twelve  on  the  outer 
side,  to  within  9  inches  of  the  crown  of  the  arch.  All  the  face  work  of  the  water-way  and 
wells  at  both  ends  connected  with  it  must  be  of  boucharded  or  dressed  stone^  and  the 
masonry  throughout  be  of  a  like  class  of  workmanship  and  of  material,  laid  in  full  beds  of 
hydraulic  cement  mortar,  as  described  for  the  lock. 

The  face  stones  of  the  side  walls  must  bo  of  the  full  height  (20  inches)  and  not  less 
than  two  feet  in  width,  their  beds  and  end  joints  must  bo  full  and  have  their  arrises  kept 
good  ;  arch  stones  to  be  18  inches  deep  and  dressed  to  radiate  truly  for  their  full  depth 
^nd  so  that  both  they  and  the  abutment  stones  will  lay  to  joints  not  exceeding  one-fourth 
{ j)  of  an  inch. 
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Tlie  well  at  the  south  end  to  be  5  feet  wide  and  6  feet  long.  Breast  wall  to  be  5  feet 
thick  at  bottom,  carried  up  plumb  on  both  sides  to  within  4  feet  of  the  bottom  of  the  water* 
oourse,  where  a  frost  batter  will  be  commenced  on  the  south  side,  and  carried  op  with 
such  an  inclination  as  to  terminate  at  the  rear  line  of  the  coping,  which  is  to  be  3|  feet  in 
width,  and  of  a  length  to  extend  at  least  one  foot  into  the  wall  on  each  side. 

The  wall  immediately  over  the  southern  end  of  the  arch,  and  also  the  side  walls,  are 
to  be  six  feet  in  thickness,  and  that  part  of  each  of  them  next  the  well  is  to  be  of  dressed 
stone,  properly  bonded  at  the  angles  and  over  each  other.  They  are  to  be  carried  up  pluin^ 
on  the  face  to  the  under  side  of  the  coping,  and  the  rear  sides  of  them  are  also  to  be  madt 
yertical  up  to  within  five  feet  of  the  top  bank  or  adjoining  ground,  where  a  frost  batter 
is  to  be  made  with  such  an  inclination  as  will  strike  aline  2h  feet  back  from  the  respective 
sides  of  the  well,  at  or  near  the  surface  of  the  ground. 

From  the  point  above  mentioned  upward,  the  walls  are  to  be- 2  J^  feet  in  thickness, 
faced  on  both  sides,  and  must  be  made  up  of  stones  the  full  width  (2j^  feet),  to  the  under 
side  of  the  coping,  which  is  to  be  three  feet  wide  on  top,  project  three  inches  on  each  side^ 
and  have  the  top  dressed  so  as  to  be  one  inch  higher,  for  a  width  of  9  inches  in  the  middle^ 
than  on  either  face.. 

The  top  of  the  side  walls  to  have  an  inclination  outwards  of  about  one  and  a  half 
horizontal  to  one  vertical,  except  immediately  over  the  breast  wall,  where  the  coping  ii 
to  be  level. 

The  side  walls  and  retaining  wall  at  the  outlet  on  the  north  side  will  be  similar  to 
those  above  described,  but,  instead  of  a  breast  wall,  the  bottom  is  to  have  a  slope  upwards 
of  about  two  horizontal  to  one  vertical,  and  be  formed  of  pitched  stone  laid  in  oemtnt 
mortar  and  made  18  inches  lower  in  the  middle  than  at  the  sides. 

• 

The  faces  of  the  banks  at  both  ends  of  the  culvert,  for  a  distance  of  25  to  35  feet,  or 

for  such  other  distance  as  may  be  required,  are  to  be  protected  by  pitched  stone  laid  dry, 

or  in  such  other  way  as  may  be  subsequently  determined. 

A  foot  in  depth  of  concrete  is  to  be  laid  over  the  top  of  the  culvert,  dnd  the' entire 
space  between  the  side  walls  and  the  bank,  as  well  as  over  the  top  of  the  concrete,  is  to  be 
made  up  with  the  best  description  of  puddle,  otherwise  it  must  be  pre])ared  and  made  for 
stich  other  width  and  extent  as  may  be  directed. 

In  case  rock  is  found  in  the  culvert  pit,  the  bottom  must  nevertheless  be  sunk  to  the 
depth  previously  stated,  unless  the  surface  is  nearly  level  at  a  suitable  height  and  the  rock 
is  of  a  compact  nature,  when  a  timber  bottom  may  be  dispensed  with,  and  conci'ete  be 
used  in  rear  of  the  walls  instead  of  puddle. 

"When  making  up  the  embankments  at  and  over  the  ends  of  the  culvert,  at  the  bridge 
abutments,  in  rear  of  the  lock  walls  and  between  the  lock  and  Station  No.  157,  and  at  all 
such  places  where  a  bank  is  to  be  formed  through  or  alongside  of  ground  that  is  lower 
than  the  canal  surface,  or  wheresoever  a  water-tight  hmJc  is  required,  the  material  must  he 
hauled  on  to  the  respective  banks  in  carts  or  waggons  and  laid  on  in  layers  not  exceeding 
ofvefoot  in  depth  at  a  time,  and  if  the  work  be  done  at  a  dry  season  of  the  year,  water 
most  be  thrown  over  each  layer  to  assist  in  consolidating  the  material. 

Before  forming  the  new  bank  between  Stations  No?.  144  and  152,  the  contractor 
must  make  such  arrangements  ss  will  fully  guard  against  any  interruption  to  the  publir 
travel  on  what  is  known  as  Cote  St.  Paul  Eoad.  For  this  purpose  a  new  line  of  road 
•onnecting  with  the  present  one  at  a  point  o])po.site  Station  No.  145,  and  with  the  swing 
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bridge  must  be  formed,  graded  and  macadamized  in  a  manner  and  to  such  an  extent  as 
circumstances  may  require.  The  material  taken  from  the  excavation  may  be  used  for  filling, 
levelling  or  otherwise  making  up  the  road-bed,  but  the  price  tendei^ed^for  road  formation 
must  cover  the  entire  cost  of  such  ditches,  drains,  culverts  and  all  other  expenses  con- 
nected with  changing  the  line  of  road,  except  macadamizing  it,  which  will  be  paid  for  by 
the  cubic  yard. 

The  price  tendered  for  this  part  of  the  work  must  include  procuring,  hauling,  breaking 
and  spreading  the  best  description  of  stone  for  that  purpose,  also  the  cost  of  compressing 
the  metal  after  it  has  been  laid,  by  means  of  a  heavy  roller  drawn  over  it  a  sufficient 
number  of  times  to  render  it  at  onoe  suitably  serviceable  for  public  travel. 

The  By-washj  siiifated  on  the  north  side  of  the  canal  at  a  place  nearly  mid-waj  between 
the  lock  and  bridge  at  C6te  St.  Paul,  is  to  be  taken  down  and  the  stones  in  it  considered 
suitable  for  use  in  the  new  work  are  to  be  piled  up  at  such  places  in  the  vicinity  where 
the  contractor  may  have  secured  a  right  to  service  ground  for  that  purpose,  the  refuse 
material  is  to  be  taken  to  the  spoil  ground  at  the  upper  end  of  the  section,  or  be  otherwise 
disposed  of  in  such  a  way  as  may  be  approved  of  by  the  Department  of  Public  Works. 

In  case  a  new  structure  is  built  for  a  like  purpose  as  the  present  one,  it  will  be 
placed  a  short  distance  further  to  the  north*west,  in  the  bank  to  be  formed  in  connection 
with  widening  the  prism  of  the  canal.  It  will  consist  chiefly  of  a  breast  wall  built  at  the 
front  edge  of  the  bank,  through  which  a  sluice-way  3  feet  square  will  be  made,  and  from 
it  a  culvert  of  like  dimensions  will  be  carried  to  tie  rear  line  of  the  bank. 

4 

The  breast  wall  will  be  22  feet  long,  built  upon  a  foundation  of  timber  and  plank,  the 
top  of  which  must  be  17]^  feet  below  surface  water  line,  the  wall  to  be  9^  feet  thick,  at 
bottom,  carried  up  plumb  on  both  sides,  but  at  9  feet  over  the  floor  an  oflset  of  one  foot 
vill  be  made  on  the  side  next  the  bank,  when  it  will  be  continued  plumb  to  within  five 
(feet  of  top,  thence  it  will  gradually  diminish  to  the  back  line  of  the  coping,  which  is  to  be 
3^  feet  wide  and  level  with  the  top  bank.  On  the  south,  on  canal  side  of  the  breast,  a 
^iangular-shaped  wing  is  to  be  carried  up  on  each  side  of  the  sluice-way  to  such  a  height 
4M  will  be  likely  to  keep  the  entrance  to  it  clear. 

Oa  the  canal  side  of  the  breast  wall  a  range  of  sheet  piles  is  to  be  sunk  4  feet  below 
tlie  bottom  of  the  foundation  timbers,  to  which  they  are  to  be  spiked  and  the  trench  cut 
for  them  filled  witli  puddle. 

Tlie  sides  of  the  culvert  to  be  of  masonry  2^  feet  tliick,  the  inner  faces  to  be  made  up 
of  two  courses  of  dressed  stone,  the  covering  stone  to  be  5  feet  in  length  so  as  to  extend 
one  foot  on  to  each  of  the  side  walls ;  they  are  to  be  dressed,  properly  jointed  and  laid 
close  in  full  mortar  beds.  The  whole  to  be  laid  on  a  foundation  of  timber  and  plank 
placed  so  as  to  connect  properly  with  the  top  of  the  12-inch  sill  course  that  forms  the 
bottom  part  of  the  sluice-way.  Two  ranges  of  sheet  piles,  one  of  them  ten  feet  from  the 
breast  wall  and  the  other  twenty  feet  from  the  same  place,  are  to  be  put  in  so  as  to  extend 
3^  feet  below  the  bottom  timbers,  3^  beyond  the  side  of  the  walls  and  stand  3^  feet 
onrer  the  top  covering,  and  at  each  place  a  puddle  wall  3  feet  in  thickness  and  of  the  full 
rbeight  of  the  piles  Ib  to  be  formed. 

The  culvert,  after  having  been  carried  entirely  thix>ugh  the  bank  at  the  level  stated, 
must,  at  the  outer  end,  be  made  with  such  a  descent  as  the  position  of  the  outlet  will 
admit. 

The  face  work  and  coping  of  the  wings,  the  centre  portion  of  the  breast  wall  and  the 
trhole  of  the  coping,  the  sides,  sills  and  lintels  of  the  sluice-way  are  all  to  be  of  dressed 


•    '  526 

•tone  and  the  masonry  throughout  laid  in  hydraulic  cement  mortar,  as  desciibed  for  tbe> 
lock. 

The  sluice  will  be  provided  and  placed  by  the  canal  officers. 

Where  the  surface  of  the  rock  is  not  more  than  7  feet  below  tlie  water  line,  the  face 
of  the  bank  is  to  be  protected  by  a  dry  wall  built  of  large  well-shaped  stones  of  the  beet 
class  that  can  be  found  at  any  place  in  the  spoil  banks  between  the  upper  end  of  secticm 
No.  8  and  Lachine,  or  at  any  other  place  where  the  contractor  can  obtain  suitable  stooes. 
It  is  to  be  two  feet  wide  on  top,  increasing  downward  on  the  face  at  the  rate  of  2  inches  to 
the  foot,  the  back  to  be  plumb  and  the  coping  stones  to  be  of  the  full  width  of  the  wall 
(2  feet)  are  to  be,  when  laid,  one  foot  below  the  top  bank.  All  the  stones  must  be  wdl 
bonded  over  and  with  each  other,  and  the  face  of  the  wall  made  to  range  with  the  general 
line  of  the  canal.  In  rear  of  these  walls,  if  so  directed,  a  space  of  12  inches  in  width  is 
to  bie  made  up  for  such  a  height  as  may  be  requested,  with  small  stones,  quarry  waste  or 
gravel,  well  rammed. 

Where  the  surface  of  the  rock  exceeds  a  depth  of  7  feet  below  the  water  line,  the 
inside  faces  of  the  banks  are  to  be  protected  in  some  one  or  in  any  two,  or  it  may  be 
partly  in  each  of  the  three  following  ways,  as  may  be  subsequently  determined  : — 

1. — By  a  wall  or  covering  of  hand-placed  "  rip-rap  "  stone,  varying  from  thirty  two 

inches  in  depth  at  bottom  to  twenty  inches  in  depth  at  top.     The  stones  not  to 

be  of  greater  dimensions  than  can  pass  in  every  way  through  a  square  eight  inches  on  the 

•ides,  except  the  bottom  tiei*s,  which  are  to  be  larger,  and  those  on  tho  top  are  to  he  laid 

level  and  form  a  moderately  fair  uniform  coping  not  less  than  twenty  inches  in  width. 

All  sharp  angular  points  must  be  broken  off  the  upper  side  of  the  outer  stratum  of 
stone,  and  the  interstice  between  them  must  be  filled  with  quarry  waste,  and  the  whole 
well  pounded  and  beaten  down  to  a  fair  surface.  * 

2. — By  a  covering  of  pitched  stone  of  an  approved  class  laid  at  right  angles  to  the 
face  on  about  twelve  inches  in  depth  of  quarry  waste  or  gravel.  The  pitched 
stone  to  be  in  regular  courses  varying  from  four  to  eight  inches  in  thickness,  and  from  a 
depth  of  twenty  two  inches  at  the  bottom  part  to  a  depth  of  sixteen  inches  at  the  top 
water  line,  laid  throughout  in  course  sand  or  fine  gravel,  and  have  the  joints  in  the 
respective  ranges  properly  broken  oyer  and  with  each  other. 

The  whole  of  the  stones  to  be  well  rammed  and  beaten  down  to  a  fair  uniform 
surface.  To  support  the  toe  part  of  the  pitched  stone,  an  oblique  or  wedge-shaped  timber 
la  to  be  scribed  and  fastened  with  bolts  one  inch  diameter  let  six  inches  or  more  into  the 
rock,  and  where  the  bottom  is  clay  or  other  material  of  that  kind  the  first  tier  of  stonea 
are  to  be  let  in  their  full  depth  and  laid  so  as  to  form  the  toe  support. 

3. — ^A  wall  may  be  built  of  a  like  class  of  work  as  that  previously  describefl  for  placea 
where  the  rock  is  not  more  than  %evtn  ieet  below  the  water  line. 

Contractors  are  requested  to  submit  a  price  for  each  of  these  three  different  kinds  of 
protection  for  the  banks,  subject  to  the  distinct  understanding  that  they  provide,  at  their 
own  cost,  all  the  necessary  materials,  and  that  the  work  to  be  dono  may  consist  of  all 
(Aree  kinds,  or  it  may  be  of  i\oo  of  them,  or  wholly  of  ofM  kind  without  giving  caaae  lor 
any  increase  or  diminution  of  the  prices  tendered  for  the  respective  items  of  work  tbat^ 
may  be  performed. 
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To  carry  off  the  surface  water  that  may  collect  in  the  ditch  at  the  rear  of  the  towing- 
path  and  berme  bank,  drains  12  inches  square  are  to  built  of  rubble  masonry  covered 
with  flat-bedded  stones,  the  top  of  which  are  to  be  from  one  to  three  feet  below  the  surface 
oi  the  bank. 

Back  Ditches,*— to  carry  off  the  surface  water  and  such  other  natural  drainage  on 

the  south  side  of  the  canal  as  it  may  be  necessary  to  provide  for,, 
are  to  be  formed  at  the  places  and  of  the  dimensions  required,  care  being  taken  that  the 
old  ditches  are  not  interfered  with  or  the  drainage  in  any  way  interrupted  before  the  newr 
ditches  are  fully  available. 

For  any  damages  that  may  arise  from  this  cause,  whether  the  result  of  inattention 
or  otherwise  on  the  part  of  the  contractor  j  he  will  be  held  strictly  and  legally  liable  to  the 
owners  of  the  adjoining  property. 

To  form  un  outlet  from  the  ditches,  wells  are  to  be  sunk  in  connection  with  them,, 
from  which  off-take  drains*  oi  culverts-  are  to  be  made  with  such  inclinations  as  will 
discharge  the  water  freely  into  the  canal  one  foot  or  more  below  the  surface  level  of  the 
reach. 

These  wells  wdl  be  from  two  to  three  feet  square,  and  the  culverts  from  them  are  to  be- 
from  fifteen  to  twenty  four  inches  square.  They  are  to  be  built  of  rubble  masonry  laid  in 
cement  mortar,  but  the  bottoms  of  both  wells  and  culverts  are  to  be  of  flat  stones  of  a 
size  to  reach  across  the  respective  openings  and  pass  at  least  6  inches  under  the  walls  on 
both  sides ;  the  covering  of  the  culverts  must  also  be  of  flat  stones  of  a  length  which  will 
bear  at  least  six  inehes  on  the  side  walls.  All  the  excavation  and  work  connected  with 
the  water-courses  must  be  done  by  the  contractor  at  the  rates  stated  in  the  tender. 

For  the  purpose  of  enabling  the  deepening  of  the  channel  and  the  widening  of  it 
below  the  water  line  to  be  ur^ed  forward,  the  new  culvert  to  be  built  and  the  old  one 
removed,  the  bridge  piers  and  abutments  to  be  built  and  the  present  ones  removed,  the 
upper  part  of  the  present  lock  to  be  taken  down  and  rebuilt,  the  retaining  wall  below  it 
to  be  constructed,  the  foundation  of  north  wall  of  lock  to  be  secured  and  wings  at  the 
upper  end  of  it  to  be  built,  etc.,  the  canal  will  be  emptied  at  nearly  as  possible  in  the 
early  part  of  December,  1876,  and  the  water  allowed  to  remain  out  until  the  latter  end  of 
April,  1877. 

In  December,  1877,  the  water  will  again  be  drawn  off  and  the  canal  allowed  to 
remain  empty  until  the  latter  end  of  April,  1878. 

The  contractor's  arrangements  must  therefore  be  such,  and  his  operations  be  conducted 
in  such  a  manner  that  the  whole  of  the  works  on  and  connected  with  this  section  shall  be 
done  between  the  time  of  awarding  the  contract  and  the  25th  day  of  April,  1878. 


In  order  to  effect  this  object  the  contractor  will  be  called  upon  to  commence  the 
-works  immediately  after  they  are  awarded,  and  to  proceed  with  them  in  such  a  manner 
that  the  widening  of  the  channel  way  down  to  ordinary  water  surface,  the  formation  of 
the  towing  paths,  etc.,  shall  be  completed  by*the  1st  day  of  October,  1876,  and  at  least 
one-third  of  that  part  of  the  under  water  widening  through  clay,  done  by  the  15th  day  of 
November,  187fi. 

The  stone  for  rebuilding  the  present  lock  and  constructing  the  retaining  wall  below 
it,  must  be  provided,  quarried,  pi-epared  and  delivered,  also  cement,  sand  and  other 
materials  delivered  by  the  Ist  day  of  November,  1876,  and  such  derricks  and  equipments 
provided  and  arrangements  made  as  will  fully  satisfy  the  Department  of  Public  Works 
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and  its  engineers  that  the  rebuilding  of  the  walls  of  the  old  lock,  the  constraction  of  tihe 
retaining  wall  at  the  lower  end  of  it,  and  the  works  connected  with  securing  the  fonndA- 
tion  of  the  north  wall  can  all  be  completed  by  the  latter  end  of  April,  1877. 

Contractors  should  boar  in  mind  when  ''  tendering "  that  a  dam  must  be  made  at 

•each  end  of  the  section  ;  one  at  the  upper  end  to  prevent  water  passing  on  to  or  coming 

from  Section  No.  8,  and  one  at  the  lower  end  to  guard  against  water  passing  on  to  or 

coming  from  Section  No.  5.     A  dam  must  also  be  built  across  the  entrance  to  the  racevaj 

leading  to  the  mills  at  06te  St.  FauL 

It  should  also  be  borne  in  mind  that  all  water  that  may  accumulate  between  tb€ 
dam  at  the  lower  end  of  the  section  and  the  lock  must  be  pumped  back  into  the  reach 
above  the  lock,  and  be  again  lifted  before  the  works  can  be  laid  dry. 

For  the  purpose  of  removing  surface  water,  springs,  leakage,  snow,  ioe  and  anj 
•  other  water  that  may  accumulate  on  the  section,  the  contractor  must  therefore  provide 
three  steam  engines  and  pumps — one  to  remove  the  water  from  the  lower  reach,  and  the 
other  two  to  be  placed  in  the  most  advantageous  positions  to  lift  the  water  and  discharge 
it  into  the  River  St.  PieiTe,  or  of  disposing  of  it  in  some  other  way,  without  allowing  ii 
to  pasii  on  to  the  adjoining  sections. 

Contractors  should  also  keep  in  view  the  fact  that  the  respective  bulk  sums  for 
unwatedng  the  different  parts  of  the  works  must  embrace  the  construction  of  all  dams, 
the  providing  and  fitting  up  all  pumps  and  machinery  that  may  be  required  for  tkMX 
purpose,  also  their  full  maintenance  and  removal  when  directed,  as  well  as  the  replacing 
of  them  as  often  as  it  may  be  found  necessary  to  fully  carry  out  and  complete  all  the 
work  herein  described,  or  connected  with  the  enlargement  of  the  canal,  as  contemplated 
in  this  specification.  It  should  also  be  distinctly  understood  that  the  removal  of  all 
snow  and  ice,  and  every  expense  directly  or  imdirectly  connected  with  unwatering  all  the 
different  parts  of  the  work,  and  the  foundations  of  all  structures  on  the  section  must  he 
^embraced  in  the  respective  bulk  sums'stated  in  the  tender. 

When  conducting  the  works  connected  with  the  enlargemeht  and  deepening  of  the 
t^hannel,  as  well  as  placing  the  material  in  the  spoil  banks,  the  contractor  must  be  goided 
strictly  by  the  lines  marked  out  by  the  officer  in  charge.  He  must  also  take  great  care 
not  to  ciit  into  the  inside  slopes,  nor  do  anything  at  all  likely  to  have  a  tendency  to  impair 
ike  stability  of  the  banks. 

Contractors  should  bear  in  mind,  when  tendering,  that  black  limestone,  snch  as  nsed 
'for  ordinary  building  purposes  in  Montreal,  will  not  be  allowed  in  any  part  of  the  work 
connected  with  the  section. 

Concrete, — where  used,  must  consist  of  an  approved  quality  of  stone,  broken  to 
cubes  of  1^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement,  and 
tclean,  sharp  sand  in  such  proportions  as  may  be  required. 

Ordeb  of  Building. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 

have  more  than  two  unfinished  courses  at  one  time,  and  *e 
M^hat  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the  wock 
4)efore  they  are  brought  on  to  the  walls ;  and  all  the  vertical  joints  of  one  course  are  tobt 
partly  grouted  up  before  another  coarse  is  commenced. 
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"Saitable  derricks  or  other  approved  macbinery  for  handling  and  laying  the  stone 
innst  be  pix)vided  by  the  contractor,  and  every  precaution  adopted  to  guard  against 
•disturbing  the  stones  after  they  are*laid. 

« 

Puddle  Bkd — in  rear  of  the  lock  walls  to  be  3  feet  in  width,  earned  the  entire 

height ;  it  must  be  made  of  the  best  description  of  material  that  can 
he  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
^hich  must  be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and 
•pounded,  and  everything  done  to  render  the  whole  impervious  to  water.  Puddle  beds 
where  required  at  other  places  are  to  be  made  in  a  similar  way,  and  of  such  dimensions 
AS  may  be  directed. 

Bubble  Walls, — forming  the  extension  of  the  wings  at  the  head  and  foot  of  the 

lock,  must  lye  formed  of  a  large  class  of  sound,  well-shaped,  durable 
-stones,  properly  bonded  over  and  with  each  other,  and  laid  in  cement  mortar  for  such  a 
distance  below  the  lock  as  miy  be  directed. 

The  walls  are  to  be  built  to  such  lines  as  will  form  a  suitable  connection  between  the 
lock,  the  slope  walls  and  inner  lace  of  the  banks,  or  retaining  walls,  as  the  case  may  be  ; 
•and  the  faces  of  the  stones  ere  to  be  hammered  or  scabbled  to  sueh  batters  or  lines  as  may 
be  requii;pd  to  adapt  them  to  the  positions  they  are  to  occupy  in  the  work. 

The  different  works  here  in  described  or  enumerated  are  to  be  proceeded  with  at  the 
-time  and  in  the  order  required  by  the  Department  of  Public  Works,  all  of  which  must 
be  executed  agreeably  to  the  plan  comtemplated  in  this  specification  and  the  direction  of 
•the  officer  in  immediate  charge,  although  all  that  may  be  I'equired  to  complete  the  design 
(inay  not  have  been  particularly  described. 

Detailed  Plans.— The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangements  and  general  mode  of  construction,  but  detailed 
"working  drawings,  arranged,  modified  and  adapted  to  the  locality,  and  for  all  such  parts 
-of  the  structures  as  may  be  required,  will  be  furnished  as  the  works  proceed. 

The  i*emoval  of  the  present  piers  and  abutments  of  C6te  St.  Paul  Bridge  to  be 
tendered  for  by  the  cubic  yard,  this  rate  to  include  the  removal  of  all  mason 'work,  crib 
work,  or  whatever  may  be  necessary  to  clear  out  the  channel  to  the  required  cajiacity  ; 
the  work  to  be  done  at  the  time  and  in  the  manner  directed  by  an  officer  entrusted  with 
that  duty  by  the  Department  of  Public  Works. 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
delivery  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  carrying 
on  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  the  excavated  pr  dredged 
material,  or  in  proceeding  with  any  part  of  the  operations  connected  with  the  work,  the 
-contractor  must  be  governed  by  the  canal  regulations  and  the  interpretation  put  upon 
them  by  the  officer  entrusted  with  that  duty ;  he  must  further  use  every  precaution  to 
guard  against  ihten*uptiug,  impeding,  or  in  any  way  interfering  with  the  navigation,  as 
he  will  be  held  strictly  and  legally  liable  for  all  damage,  loss  or  detention  that  any  yessel, 
when  parsing  through  the  canal,  may  sustain  from  any  of  his  acts,  whether  such  result 
fi^om  a  desire  to  prosecute  the  works,  inattention  or  any  other  cause. 

The  contractor  must  provide,  at  his  own  cost  and  expense,  all  the  service  ground  that 
maybe  required  for  the  purpose  of  placing  and  preparing  materials,  or  for  the  ereoti  >n  of 
sheds^  storehouses  or  any  other  buildings,  or  lor  temjwrary  roads,  or  for  any  other  purpose 
whatsoever. 

HH 
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He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials,  and  funus^ 
all  plant,  tools,  vessels,  machinery,  equipments,  labor  and  everything  neoessarr  for  the 
satisfactory  execution  and  completion  of  the  difierent  works  contemplated  in  the  fote- 
gping  specification. 

All  the  materials  used  in  the  works  must  be  of  the  best  class  of  their  respective  Idnds, 
and  the  prices  tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their 
purchase,  delivery,  workmanship  and  every  contingency  connected  with  the  due  proaecQ* 
tion  of  the  different  works  as  herein  described,  and  the  instructions  that  may  from  time 
to  time  be  given  by  the  engineer  or  other  authorized  officer. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  pnntal 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signatare,  the 
nature  of  the  occui>ation  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real  estate, 
or  by  deposit  of  money,  public  or  municipal  securities,  or  bank  stocks,  to  an  amoont  of 
five  per  cent,  on  the  bulk  sum  of  the  conti*act. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completioii  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  oat  of 
these  conditions,  as  well  as  for  the  due  performance  of  the  works  embraced  in  the  ooDtnct 

The  works  are  to  be  commenced  immediately  after  the  person  or  persona  vliosc 
"Tender"  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with 
in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  d 
the  works  embraced  in  the  contract  can  be  fully  completed  on  or  before  the  twenty  fifth 
day  of  April,  1878. 

JOHN  PAGE, 

Chief  Engineer  of  Public  WadL 
OTr\WAf  23rd  February,  1876. 


APPENDIX   No.   42. 


Lachine  Canal  Office, 

Montreal,  4tli  Deceirfber,  1879. 

John  Page,  Esq., 

Chief  Engineer  Public  Works, 
Ottawa. 
Sir: 

In  compliance  with  your  instructions  by  telegram  of  the  8th,  directing  me  to  set 
about  preparing  a  general  report  on  the  works  under  my  charge,  giving  such  information 
and  details,  etc.,  as  may  be  useful  for  future  reference,  I  beg  respectfully  to  submit  the 
following : — 


General  Kepobt  on  Sections  numbered  1,  2,  3,  4}  ^>  ^  «^  ^  of  tlie  Lachine  Canal 
Enlargement y  from  tlie  commencement  of  the  work  to  the  Ist  day  of  December ,  1879* 

Section  No.  1 — includts  th«  construction  of  two  locks  and  an  intervening  basin, 

with  a  regulating  weir  and  raceway,  and  bridge  abutments,  etc.,  the 
whole  forming  a  new  entrance  from  the  River  St.  La  wtence  to  Basin  No.  2  of  the  old  canal. 

The  locks  are  270  feet  in  lesgth  between  gate  quoins,  45  feet  in  width  at  bottom 
and  have  a  depth  of  18  feet  water  on  the  mitre  sills.  The  basin  is  140  feet  in  length  and 
240  in  width  at  the  east  end  and  280  at  the  west  end,  and  has  a  water  depth  of  19  feet! 
It  is  surrounded  by  a  heavy  dock  wall  of  ashlar  masonry.  Tlio  lower  entrance  to.  the 
lower  lock  is  272  feet  in  length,  and  is  100  feet  in  width  at  vi^  jv.nction  with  the  harbor 
and  80  feet  at  the  foot  of  the  lock. 

The  work,  after  being  advertised,  was  awarded  to  A.  P.  Macdonald  &  Co.,  and  the 
contract  signed  in  September,  1873. 

Section  No.  2 — embraces. the  enlargement  and  deepening  of  Basin  No.  2  and  the 

construction  of  Wellington  Basin,  both  having  a  depth  of  19  feet. 
The  latter  is  1,250  feet  in  length  by  225  feet  in  breadth,  and  is  also  surrounded  by  a 
dock  wall  of  ashlar  masonry. 

The  enlai^ement  of  Basin  No.  2  is  made  by  the  removal  of  a  point  of  land  at  its. 
upper  end.  This  section  was  awarded  to  Lemay  k  Bowie,  and  the  contract  signed  early 
in  October,  1873. 
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In  March,  1S75,  tlie  original  contracts  for  the  two  sections  were  caneelled,  and  tbe 
work  relet  at  the  same  rates  to  James  Woi-thington  &  Co. 

Lock  No.  1. 

The  excavation  of  the  pit  for  Lock  No.  1  was  commenced  in  September,  1873,  bat 
suspended  in  December  in  consequence  of  the  usual  winter  rise  of  the  River  St. 
until  the  17th  July,  1874. 

The  work  was  then  resumed  and  continued  until  the  12th  of  December,  when  it 
again  suspended  for  the  same  reason.     Early  in  the  summer,  quarries  were  opened  at 
Terrelx>nne,  and  the  contractors  commenced  preparing  stone  for  the  masonry. 

During  the  season  of  1874  the  whole  of  Section  No.  1  from  the  head  of  Lock  No.  S 
to  the  foot  of  JLock  No.  1  was  drained  through  the  pit  of  Lock  No.  1  to  a  pump  ntoated  al 
the  foot  of  the  lock,  and  the  large  quantity  of  water  there  collected  materialiy  hindered 
the  progi^ess  of  the  excavation.  Two  fifteen-horse-power  engines,  working  a  l&-indi 
centrifugal  pump,  were  employed  during  the  season  tp  unwater  the  works.  Hiis  pnmp 
was  removed  in  December  and  replaced  in  the  spring  of  1875  by  one  10  inches  in  diameter, 
which  was  driven  with  greater  speed.  A  small  engine  and  pump  were  also  plaeed  ia 
Basin  No.  1  to  unwater  that  work,  but  the  water  from  Lock  No.  2  was  still  drained  throogh 
Basin  No.  1  to  the  pump  situated  at  the  lower  end  of  Lock  No.  1.  The  water  daring  the 
fieason  of  1875  was  under  better  control  than  in  1874,  but  the  quantity  coming  from  Lock 
No.  2  was  a  great  hindrance  to  the  work. 

During  th«)  summer  of  1874  the  pit  was  excavated  to  within  about  11  feet  of  foon- 
dation  level,  and  in  1875  to  within  3  feet  of  the  same  level.  Further  excavation  wss 
prevented  by  water  in  the  pit,  the  pump  not  having  been  placed  sufficiently  low  to  favor 
its  further  removaL 

After  the  usual  season  of  high  water  during  the  winter,  a  heavier  engine  and  larger 
pump  were  put  in  position  and  the  works  unwatered.  Excavation  was  again  commenced 
on  the  7th  July,  187G,  and  continued  during  the  balance  of  the  season. 

At  the  upper  end  of  the  pit  the  bottom  was  very  soft,  so  that  it  was  necessary  to 
drive  sheet  piles  along  the  edge  of  the  pit  to  prevent,  the  sides  from  running  in. "  Piles  8 
inches  in  thickness  were  also  driven  along  the  face  lino  of  the  leek  wails,  and  the  bofetom 
excavated  from  9  to  12  inches  below  the  foundation  timbers  and  filled  with  concrete^  to 
support  the  masonry  and  prevent  it  from  settling  into  the  soft  material  and  forcing  it 

towards  the  centre  of  the  lock. 

« 

At  the  close  of  the  season  the  excavation  was  completed,  except  about  1,000  yards  at 
the  lower  end,  and  the  foundation  formed  of  concrete,  timber  and  plank  laid  for  a  distance 
of  170  feet  from  the  upper  end. 

The  masoury,  M/hich  was  commenced  on  the  30  th  of  October,  1876,  at  the  breast  wall, 
was  continued  downwards  on  both  sides  for  a  distance  of  130  feet  and  to  a  height  of  1^ 
feet. 

A  large  quantity  of  stone  was  also  [»laced  on  the  timl)er  foundation  to  prerent  it 
from  rising  during  high  water. 

Considerable  difficulty  was  experienced  in  excavating  trenches  for  the  sheet  piles  and 
anchor  timbers  at  the  upper  and  lower  sides  of  the  upper  mitre  sill  platform,  owing  to  a 
large  amount  of  water  coming  into  the  trenches  through  8  stratum  of  gravel. 
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A  slide  from  the  side  of  the  excavation  at  the  upper  end  of  tlie  pit  on  the  south  side 
•Isa  occurred. 

Daring  the  winter  and  sprinc^^he  work  was  flooded  by  high  Water  from  the  river  and 
again  an  watered  on  the  16  th  of  Mar,  1877,  and  the  work  resumed. 

Daring  the  balance  of  the  season  the  foundation  was  completed  and  the  masonry  at 
the  upper  end  built  up  to  the  height  of  29  feet  and  at  the  lower  end  to  the  height  of  25 
feet.  The  wing  walls  at  the  upper  end  of  the  lock  were  also»built  up  to  the  same  height 
as  the  lock  walls,  and  connected  with  the  walls  of  Basin  No.  1.  The  placing  of  the  lower 
mitre  sill  platform  and  the  foundation  above  and  below  the  same  was  very  much  obstructed 
by  water  and  sand  running  into  the  pit. 

On  the  2nd  of  August  a  heavy  leak  came  in,  apparently  from  the  old  canal,  which 
was  stopped  by  loading  a  large  amount  of  stone  on  the  slope  to  consolidate  the  bank  and 
close  the  water-course  through  the  same. 

On  the  15th  September  the  water  broke  in  again  and  was  stopped  in  the  same  manner. 
Another  small  flow  of -water  came  from  under  the  concrete  foundation  f^r  the  lower  mitre 
sill  platform  after  the  upper  and  lower  timbers  of  the  same  and  the  sheet  piles  and  anchor 
timbers  had  been  put  in,  causing  one  end  cf  the  sheet  pile  timbers  and  sheet  piles  and  a 
portion  of  the  concrete  to  settle  from  one  to  seven  inches.  To  secure  the  work,  a  row  of 
piles  10  inches  square  and  15  feet  long  were  driven  5  feet  below  the  mitre  sill  platform, 
and  another  row  of  the  same  size  from  16  to  20  feet  in  length  were  driven  at  the  foot  of 
the  lock  ;  a  course  of  sheet  piles  4  inches  thick  and  8  feet  in  length  were  also  driven  3 
feet  above  the  last.  Concrete  from  2  to  2^  feet  deep  was  put  under  the  foundation  from 
the  mitre  sill  platform  to  the  foot  of  the  lock. 

The  laying  of  masonry  was  discontinued  on  the  1st  of  November  and  resumed  on  the 
25th  of  May,  1878,  and  completed  in  October.  The  unwatering  of  the  wDrk  was  discon- 
tinued in  the  fall  of  1877,  and  no  further  pumping  has  since  been  required. 

During  the  autumn  of  1878,  the  lower  entrance  to  the  lock  was  dredged  out  and  a 
timber  docking  with  plank  covering  formed  at  the  side.  This  docking  connects  on  each 
side  at  the  lower  end  of  the  entrance  with  the  harjbor  works. 

In  the  month  of  April  last,  the  water  in  the  river  rose  over  the  walls  of  the  lock, 
and  when  it  subsided  it  was  discovered  that  the  greater  part  of  the  coping  of  the  lock 
walls  had  been  displaced.  On  the  26th  May,  the  contractors  set  a  gang  of  masons  and 
laborers  to  reset  the  same.  The  progress  of  the  work  was  v.-^ry  much  delayed  during  the 
summer,  but  was  finally  completed  in  September,  and  the  coping  fiirther  secured  by  1 J 
inch  round  bolts  set  4  feet  into  the  masonry  and  well  leaded  in. 

Moonng  hooks  were  also  secured  to  the  wall  by  anchor  bolts,  and  mooring  posts  are 
ready  to  be  placed  in  the  wharf  on  each  side  of  entrance  below  the  lock. 

Basin  No.  1. 

The  excavation  for  this  basin  was  commenced  in  September,  1S73,  but  was 
discontinued  during  the  season  of  high  water. 

It  was  resumed  on  the  17th  July,  1874,  and  carried  on  until  the  12th  December, 
when  work  was  again  suspended  by  high  water  in  the  river,  but  during  the  time  a  large 
quantity  of  stone  was  prepared  at  Terrebonne  quarries  for  the  work. 
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On  the  14th  June,  1875,  the  basin  was  again  unwatered  and  the  work  of  excayatioa 
again  resumed.  The  foundation  of  timber  and  plank  for  the  dock  wall  was  commenced 
on  the  24th  June,  and  on  the  30th  the  masonry  was  also  commenced,  and  was  built  up 
during  the  summer  on  the  east  side  and  on  the  north  and  south  ends  to  an  average  height 
of  18  feet.  The  work  was  discontinued  on  the  1st  November,  and  resumed  on  the  Bth 
June. 

During  the  summer  of  1876  the  dock  walls  at  both  ends  and  oa  the  south  side  were 
completed,  except  tlie  coping  and  as  much  as  was  necessary  to  connect  them  at  the  lower 
end  with  Lock  No.  1,  a»d  at  the  upper  end  with  Lock  No.  2.  The  wall  on  the  north  side 
was  finished  at  the  same  time,  except  the  portion  necessary  to  connect  with  Lock  Na  1. 
Excavation  was  also  completed,  except  a  smnll  portion  in  the  centre,  which  was  reserved 
for  filling  behind  the  masonry. 

Included  in  the  excavation  was  considerable  old  crib  work  which  had  to  -be  removed 
to  make  room  for  the  north  wall  of  the  basin. 

During  the  winter  and.  spring  the  basin  was  again  flooded  by  the  river.  It  was 
unwatered  on  the  16th  May,  1877,  and  the  work  resumed. 

During  the  summer  of  1877,  the  wall  at  the  south  end  of  the  basin  was  connected 
with  Lock  No,  2,  and  the  excavation  completed. 

During  the  summer  of  1878  the  work,  including  the  south  dock  walls,  the  wharf  om 
the  south  side  and  at  the  ends,  the  macadam  road  in  rear  of  the  same  and  also  between 
the  old  and  new  basins,  the  pitched  stone  facing  to  banks  on  the  south  side  and  at  the 
foot  of  the  basin,  the  water-table  between  the  basin  and  between  the  old  and  new  locks 
were  all  completed  and  the  mooring  hooks  anchored  to  the  walls. 

In  1879  the  coping  was  bolted  down  with  1^  inch  round  bolts  about  4  imet  long, 
reaching  down  into  the  heavy  course  of  masonry  and  well  leaded  in. 

Lock  No,  2. 

This  lock  and  its  upper  entrance  occupy  the  sites  of  the  three  combined  locks  biult 
in  1822  and  extends  about  60  feet  below  the  lowest  lock,  the  foundation  of  which  is  at 
the  same  level  as  the  new  lock.  At  the  upper  end  of  the  new  lock  for  a  distance  of  about 
50  feet,  the  foundation  is  nearly  8  feet  lower  than  that  of  the  old  centre  lock. 

The  excavation  of  the  pit  for  the  new  lock  was  commenced  in  October,  1873,  was 
discontinued  during  the  winter  months  and  resumed  in  March. 

During  the  summer  of  1874  the  greater  part  of  the  south  wall  of  the  old  lock  and 
foundation  up  to  the  head  of  the  new  lock  were  removed. 

A  temporary  bridge  near  the  head  of  the  lock  was  completed  in  July  and  was  in  use 
until  a  new  bridge  was  completed  last  spring. 

A  cast  iix)n  pipe  18  inches  in  diameter  was  also  laid  to  drain  the  water  from  the 
turbine  wheel  which  was  used  for  turning  the  swing  bridge  at  the  head  of  old  Lock  No.  2. 
It  runs  by  the  south  side  of  the  old  lock  and  discharges  into  the  basin  at  its  foot. 

The  work  at  the  new  lock  w^  discontinued  during  the  winter  and  resumed  on  the 
9th  June,  1875.  The  foundation  was  commenced  at  the  head  of  the  lock  on  27th  Juno 
and  masonry  on  the  27th  October. 
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« 

The  walls  on  both  sides  of  the  chamber  of  the  lock  were  built  up  to  an  average 
lieight  of  three  feet  and  at  the  upper  recess  and  breast  wall  to-the  height  of  6  feet.  The 
foundation  was  put  in  from  the  head  of  the  lock  to  the  lower  end  of  the  mitre  sill 
platform,  and  the  work  closed  for  the  season  on  the  16th  November. 

The  mateiial  in  the  bottom  of  the  pit  except  at  the  upper  end  was  fine  sand.  It 
was  excavated  to  a  depth  of  from  6  to  21  inches  lower  than  tha  timber  foundation,  and 
concrete  put  in  its  place  as  well  as  between  the  timbers.  The  line  of  the  lock  was  located 
parallel  to  the  line  of  the  old  locks  and  so  that  the  face  of  the  north  wall  ijS  10  feet 
in  front  of  the  face  of  the  noi*th  wall  of  those  locks.  At  the  upper  end  the  foundation 
is  nearly  8  feet  lower  than  the  foundation  of  the  old  wjork,  and  as  the  excavation  pro- 
gressed stout  vertical  timbers,  resting  on  broad,  thick  plank  were  driven  under  the  face  of 
the  old  masonrj  with>  great  care  so  as  to  give  a  substantial  support  to  the  old  work,  and 
3-inch  plank  put  in  bekind  to  keep  the  earth  in  place.  As  the  new  wall  was  built  up 
concrete  and  masonry  were  also  built  under  the  face  of  the  old  wall.  While  the  founda- 
tion was  being  put  down  at  this  place  the  water  at  the  wheel  used  for  turning,  the  bridge 
formed  a  course  through,  behind  and  under  the  old  wall,  and  coasiderable  water  and 
earth  ran  into  the  lock  pit,  which  had  to  be  removed.  The  water  to  the  wheel  was  soon 
shut  ofi  and  the  bridge  w^as  afterwards  worked  with  a  horse.  Below  the  point  above 
referred  to  a  portiom  of  the  invert  of  the  old  lock  was  left  in  place  and  about  8  feet  in 
width  of  the  new  wall  built  thereon,  and  2  feet  in  width  built  on  the  new 
foundation. 

The  whole  work  was  suspended  during  the  winter  and  again  un watered  and  the 
work  resumed  on  the  7th  July,  1876.  The  concrete  and  timber  foundation  below  the 
lower  mitre  sill  was  comple1»ed  early  in  the  summer  and  the  lock  wing  walls  con- 
nected with  the  dock  walls  of  Basin  No.  1.  At  the  close  of  the  fleason  the  side  and 
wing  walls  were  built  up  to  an  average  height  of  21  feet  and  the  breast  wail  com- 
pleted. 

The  work  was  again  discontinued  during  the  winter. 

It  was  resumed  early  in  1877  and  the  bridge  abutment  and  new  jwrtion  of 
wall  above  the  old  lock  were  nearly  completed  in  the  spring  previous  to  the  opening  of 
navigation.  The  masonry  forming  the  recess  at  the  head  oi  the  lock  for  a  submerged 
gate  and  the  bridge  abutment  on  the  south  side  were  well  advanced  in  the  early  part  of 
the  summer.  During  the  latter  part  of  the  season  the  masonry  of  the  lock  was 
completed,  the  bridge  abutments  and  bridge  over  the  tail  race  at  Mill  Street  were 
constructed  and  a  large  portion  of  the  excavaion  for  the  upper  entrance  and  raceway  was 
removed.  During  the  winter  and  spring  the  balance  of  the  excavation  was  removed. 
The  foundation  for  the  retaining'  wall  and  weir  above  the  lock  was  commenced 
on  the  4th  April,  1878.  And  previous  to  the  opening  of  navigation  the  masonry  of  the 
weir  and  retaining  wall  was  completed  and  a  stop  gate  built  in  the  recess  prepared  for  it 
at  the  head  of  the  lock. 

The  sluices  through  the  weir  were  also  closed  by  temporary  gates  to  exclude  the 
canal  water  from  the  raceway  and  give  the  contractors  an  opportunity  to  finish  the  same 
during  the  summer.  The  stop  gate  and  temporary  gates  for  the  weir  not  being  included 
in  the  contract,  were  built  by  day's  labour  under  the  supervision  of  the  Canal  Super- 
intendent. 

Before  the  season  closed,  the  timber  and  plank  flooring  of  the  raceways  had  been 
completed  and  the  side  wuUs  finished. 

» 
The  work  was  suspended  during  the  winter  and  again  resumed  on  the  28th  March 

last.     Previous  to  the  opening  of  navigation  on  the  4:th  May,  the  pivot  pier  for  the  Mill 
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Street  Bridge  was  buih  and  the  abutments  finished.     The  old  bridge  was  removed  bj- 
the  Superintendent  and  a  new  bridge  built  by  Mr.  Bartley,  the  contractor  for  the  same. 

The  parapet  piers  on  each  side  of  the  roadway,  at  the  abutments,  have  aince  beeii« 
buUt,  the  roads  graded  and  the  balance^of  the  work  completed. 

Basin  No.  2. 

The  enlargement  of  this  basin  was  commenced  on  the  28th  November,  1874,  by 
excavating  in  the  point  of  land  at  its  upper  end.  Operations  were  continued  dui-ing  the- 
winter,  and  suspended  for  a  short  time  on  the  1 3th  of  March.  During  the  summer  and  fall 
of  1875  the  excavation  for  the  enlargement  of  the  basin  at  its  upper  end  was  continued, 
partly  by  men  and  horses,  ard  partly  by  the  steaiii  excavator  which  had  been  working  in 
Wellington  Basin.  A  steam  dredge  was  also  employed  deepening  the  bottom  of  the  basin. 
Work  was  suspended  during  the  winter  |ind  resumed  early  in  the  spring  of  1876 ;  it  was 
continued  with  two  steam  dredges  and  an  excavator  until  the  30th  September,  when  the 
water  broke  into  Wellington  Basin  and  also  flooded  the  portion  of  Basin  No.  2,  when  the- 
enlargement  was  being  made,  and  stopped  further  operations  with  the  excavator. 

Operations  were  resumed  in  the  following  winter  with  men  and  horses,  and  con- 
siderable excavation  was  taken  out. 

After  the  opening  of  navigation  the  dredges  were  again  put  to  work  in  the  basiD, 
one  working  in  13  feet  of  water  and  the  other  in  the  19-foot  chaunel.  At  the  end  of  the 
season  the  greater  part  of  the  material,  down  to  the  level  of  13  feet  below  surface  wtter^ 
and  about  25  per  cent,  of  the  1 9-foot  channel  was  taken  out. 

The  work  was  suspended  during  the  following  winter,  but  early  in  the  spring  of 
1878,  before  the  opening  of  navigation,  a  large  amount  of  excavation  was  taken  out  with 
horses  and  carts,  along  the  south  side  of  the  basin  and  in  the  deep  channel,  which  was 
extended  to  connect  with  the  head  of  Lock  No.  2.  One  side  of  this  channel  or  entrance 
is  close  to  the  south  wall  of  the  basin,  where  it  connects  with  the  new  retaining  wall 
above  the  lock  and  the  foundation  of  the  basin  wall  was  only  10  feet  below  surface  wain*. 
To  keep  this  wall  in  place  the  earth  under  its  face  was  removed  in  sections,  and  vertical 
posts,  resting  upon  broad  and  thick  plank,  were  immediately  forced  under  with  great 
lifting  |X)wer ;  masonry  was  then  built  underneath,  projecting  some  two  feet  beyond  the 

face  of  the  old  wall. 

« 

After  the  opening  of  navigation,  dredging  was  again  resumed  and  continued  until 
fall,  when  o|)erations  were  again  suspended  during  the  winter. 

Early  in  the  spring  of  1S79,  before  the  opening  of  navigation,  the  contractors  pat 
men  at  work  into  the  bottom  to  level  off  the  portion  which  had  been  excavated  by  the 
dredges,  to  the  level  of  thirteen  feet  below  surface  water,  and  left  in  a  rough  state  by 
said  dredges.     Some  excavation  was  albo  done  iu  the  south-west  comer  of  the  basin. 

Soon  after  the  opening  of  navigation  the  dredging  was  again  resumed,  and  was  con- 
'tinued  until  the  8th  November,  when  the  work  was  discontinued. 

Wellington    Basin. 

Excavation  for  Wellington  Basin  was  commenced  in.  October.  1879,  by  Lemay  ^ 
Bowie,  the  original  contmctors,  and  continued  at  intervals  during  the  winter.  A  large^ 
amount  of  stone  for  dock  walls,  with  timber  and  plank  for  the  foundation  of  the  sarae^ 
were  also  delivered  during  the  winter. 
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On  the  16th  July,  1874,  the  excavation  at  the  west  end'  of  the  basin  having  been 
taken  out  to  the  required  level,  and  a  portion  of  the  foundation  put  down,  the  dock  wali^ 
maaonry  was  commenced  at  the  north-west  comer  of  the  basin.  Good  progress  was  made 
on  the  work  during  the  remainder  of  the  season,  which  closed  on  the  2l8t  October. 

• 

The  excavation  at  the  early  stage  of  the  work  was  carried  on  by  men  and  horses, 
and  the  largest  portion  of  the  material  so  removed  was  deposited  on  embankment  around 
the  basin.  About  1,200  cubic  yards  were  deposited  on  private  property  in  the  vicinity. 
On  the  15th  August  the  contractors  procured  a  large  steam  excavator,  which  they  worked 
in  connection  with  cars  and  engines  on  a  railway  track.  This  track  was  connected  with 
the  Grand  Trunk  Kailway  at  the  Point  St.  Charles  Station,  and  two  trains  were  used  to 
remove  the  material  excavated,  which  was  placed  on  the  railway  grounds,  in  the  vicinity 
of  the  Victoria  Bridge,  to  raise  the  tracks. 

Operations  with  the  excavator  were  discontinued  on  the  16  th  December^  owing  to- 
heavy  snow  storms,  but  men  and  horses  were  employed  until  the  26th,  when  the  work 
was  again  suspended. 

« 

Excavation  was  resumed  on  the  26th  April,  1875,  and  masonry  on  the  Ist  May  ;, 
good  progress  was  made  during  the  season*on  the  whole  work. 

•■ 
Stones  for  the  dock  walls  were  procured  at  a  quarry  near  Terrebonne,  where  the 
contractors  kept  a  large  force  of  men  employed  at  quarrying  and  dressing  them.     They 
were  hauled  to  the  river  at  Terrebonne,  and  steam  tugs  and  barges  were  used  to  deliver 
them  on  the  work. 

Fixnn  the  commencement  of  the  work  to  the  17th  August,  1874,  a  small  portable 
engine  was  used  for  unwatering  the  basin,  but  as  it  would  not  fally  answer  the  purpose 
during  the  heavy  falls  of  rain,  it  was  removed,  and  an  engine  of  20  horse  power,  with  a 
laige  pump,  was  substituted. 

The  work  was  as^ain  resumed  in  the  spring  of  1876,  and  good  progress  was  made  on 
the  whole  until  the  30th  September,  when  the  water  from  the  canal  broke  into  excavation, 
causing  a  suspension  of  the  work  for  the  balance, of  the  season.  The  break  w«h 
caused  by  the  imprudence  of  the  contractors  in  excavjvting  too  near  the  canal  after  being 
cautioned  and  dii*ected  not  to  do  so. 

The  excavation  and  masonry  were  at  this  time  nearly  com^jleted,  and  the  brick  sewer 
connected  with  the  work,  which  was  commenced  in  the  spring,  was  nearly  finished. 

The  water  being  out  of  the  canal,  work  on  the  dock  walls  was  again  resumed  on  the 
16th  March,  1877,  and  previous  to  the  opening  of  navigation  the  unfinished  portion  was. 
built  up  to  above  water  surface.  At  the  close  of  the  season  the  sewer  was  finished,  and 
the  masonry  and  wharf  around  the  basin  were  nearly  completed. 

In  1878  the  mooring  heads  were  let  into  the  toping  and  secured  with  anchor  bolts, 
and  the  bank  in  rear  of  the  wharves  graded.  The  work  is  now  completed  in  a  satisfactory 
manner. 

Section  No.  3. 

The  work  on  this  section  was  awarded  to  Messrs.  McNamee^  Gaherty  &  Frechette,, 
who  signed  the  contract  on  the  20th  !November,  1875.  , 
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The  section  extends  from  Station  8,  at  the  upper  end  of  Basin  No.  2,  to  Station  50, 
about  700  feet  above  the  St.  Gabriel  Lock,  and  is  a  little  more  than  thre^fourthsof  a 
mile  in  lenj^th.  The  work  consisted  chiefly  in  Ihe'enlargement  of  the  channel  to  a  mean 
width  of  200  feet,  and  to  a  depth  of  13  feet  below  the  assumed  water  line;  building 
piers  and  abutments  for  the  Wellington  Street  and  Grand  Trunk  Railway  bridges ;  the 
construction  fif.a  lift  lock>  regulating  wqir,  raceway  and  bridge  abutmentis ;  taking  down 
the  upper  part  of  the  old  Lock  No.  3  and  rebuilding  it  with  new  face  stone ;  extending 
the  north  wall  from  the  lower  end  to  connect  with  the  new  lock ;  forming  a  temporacr 
regulating  weir  and  raceway  on  the  south  side  of  the  old  lock,  and  building  a  dock  wall 
on  the  south  side  and  on  the  lower  portion  of  the  north  side  of  the  canal. 

Excavation  was  commenced  on  this  section,  on  the  north  sido  of  the  canal  above  the 
St.  Gabriel  Basins,  on  the  3rd  January,  1876,  and  was  carried  on  until  the  1st  April, 
when  the  work  was  discontinued  on  account  of  the  spring  freshets. 

It  was  resumed  again  in  May,  and  embankments  were  made  to  enlai^e  the  canal 
outside  the  old  banks,  on  the  noi*th  side  from  St.  Gabriel  Basins,  to  the  tail  race  below 
St.  Gabriel  Lock  and  on  the  south  side  from  Wellington  Bridge  upwards  for  about  800 
feet.  The  north  bank  was  completed  and  the  water  let  into  the  cut  on  that  side  on  the 
28th  Jul7. 

Two  powerful  dredges  with  a  steam  derrick  for  unloading  the  excavated  material 
commenced  work  on  the  7th  July  in  the  prism  of  the  canal  between  Wellington  Bridge 
and  St.  Gabriel  Lock.  About  three-fourths  of  the  excavation  un  that  portion  of  the 
enlargement  was  done  at  the  close  of  navigation. 

The  dock  wall  on  the  south  side  above  Wellington  Bridge  was  commenced  on  the 
7th  August  and  at  the  close  of  the  season  760  lineal  feet  of  it  had  been  completed,  with 
the  exception  of  the  coping. 

A  large  quantity  of  stone,  timber  and  plank  was  also  delivered,  and  steam  derricks 
and  travellers  provided  for  carrying  on  the  work  to  the  greatest  advantage. 

As  soon  as  the  canal  was  unwatered,  excavation  was  commenced  in  rear  of  the  old 
lock,  and  the  walls  of  the  upper  recess  and  chambers  were  taken  down  to  the  depth  of  13 
feet,  and  at  lower  recess  and  wings  they  were  entirely  removed. 

On  the  5th  February,  1877,  the  contractors  commenced  the  removal  of  snow  and  ice 
at  the  foot  of  the  lock,  to  make  room  for  a  cojQTer  d«.m,  and  to  excavate  the  earth  for  the 
foundation  of  the  retaining  wall,  to  connect  the  lower  north  wing  of  tlie  old  lock  with  Uie 
south  wing  of  the  new  one.  On  the  16  th  of  the  same  month,  work  was  begun  on  the 
concrete  wall,  in  rear  of  the  north  wall  of  the  old  lock.  Its  foundation  was  carried  down 
to  the  full  depth  of  the  foundation  of  the  new  lock,  which  is  5  feet  lower  than  that  of  tiio 
old  one.  On  the  5th  March,  the  foundation  of  timber,  plank  and  concrete  for  the  retain- 
ing wall  above  mentioned  w^as  prepared,  and  the  masonry  •ommenced. 

The  lock  wall  was  commenced  on  the  14th  March  and  the  whole  completed  and 
ready  for  the  opening  of  navigation  on  the  5th  May.  Previous  to  this  time,  a  temporarj 
weir  and  raceway  were  also  constructed  on  the  south  side  of  the  present  lock,  it  was 
built  of  timber,  plank,  etc.,  and  the  work  done  by  the  day,  under  the  direcuon  of  the 
Superintendent,  Mr.  Conway.  Two  abutments  and  a  ccntie  ,pier  were  erected  for  a  fixed 
bridge  over  the  upper  entrance  to  the  new  weir,  which  is  also  a  head  race  for  manu- 
facturing purpog9S  ;  the  site  of  the  new  lock  and  weir  pits  were  enclosed  by  coffer  dams 
■and  the  excavation  commenced. 
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When  the  water  was  let  iuto  the  canal  in  May,  a  bad  leak  was  found  to  be  running 
under  the  foundation  of  the  old  lock  into  the  pit  of  the  new  one.  This  was  staunched  hy 
driving  piles  in  rear  of  the  lock  walls  and  filling  with  concrete  between  the  piles  and  the 
wall. 

During  the  summer  and  fall  of  1877,  the  excavation  of  the  pit  for  the  new  lock 
was  completed,  the  foundation  put  in  and  the  masonry  from  the  lower  end  to  the  upper 
hollow  quoins  built  to  a  height  of  16  feet,  and  during  the  following  winter  and  spring, 
previous  to  the  opening  of  navigation,  the  pitched  stone  facing  to  banks  above  the  lock, 
on  the  south  side  of  the  canal,  was  built,  and  the  reiAainder  of  the  docking  wall,  about 
2,5  0#  feet  in  length,  was  constructed  to  surface  water.  The  pit  for  the  weir  was  also 
excavated,  the  foundation  laid  and  the  masonry  built,  the  south  wall  of  which  was 
connected  with  the  bridge  over  the  raceway  above  the  weir,  and  the  north  wall  with  the 
masonry  of  the  head  race  leading  to  the  mills  below  Seigneurs  Street.  About  250  feet 
of  the  foundation  of  the  new  raceway  was  also  put  down,  and  the  masonry  built  up  to 
the  height  of  surface  water.  The  retaining  wall  below  the  lock  to  connect  with  the  tail 
race  from  the  weir  was  extended  to  nearly  the  length  required ;  the  side  walls  at  the 
upper  recess  of  the  lock  and  the  breast  wall  built,  the  wall  above  on  the  south  side 
extended  82  feet,  and  considerable  excavation  done  at  the  upper  end  of  the  section. 

After  the  opening  of  navigation  in  1878,  and  during  the  following  season,  the  side 
walls  of  the  new  lock  were  raised  to  their  full  height,  and  the  wall  above  on  the  north 
side  extended  104  feet,  to  form  an  abutment  for  a  i)^w  bridge.  A  retaining  wall,  115 
feet  in  length  above  the  last,  nearly  completed,  and  the  greater  part  of  the  dock  wall  on 
the  south  side  of  the  canal  finished  to  its  full  height.  The  segment  plates  and  second 
course  of  plank  were  put  into  the  new  lock  and  the  gates  and  machinery  for  the  new 
weir  put  into  place.  A  pavement,  2  feet  in  depth  and  30  feet  in  length,  was  put  in  at 
the  foot  of  the  new  lock  and  gi-outed.  Concrete  was  put  in  at  the  upper  side  of  the 
breast  wall  of  the  lock  and  at  the  toe  of  the  walls  above  the  same,  and  a  pitched  wall 
extended  on  the  north  side,  nearly  to  the  up[)er  end  of  the  section,  the  old  bank  being 
left  in  to  prevent  the  water  breaking  through  into  the  work. 

During  the  following  winter  and  previous  to  the  time  of  again  letting  the  water  into 
the  canal,  on  the  4th  May,  1879,  the  greater  part  of  the  material  for  the  Wellington 
Bridge  was  procured,  the  excavation  taken  out,  the  masonry  in  piers  and  abutments  and 
the  crib  work  in  connection  with  the  same  constructed  to  the  height  of  2  feet  ov«r  water 
surface  and  filled  with  stone,  and  the  bridges  constructed  on  the  works,  r«ady  for  use. 
A  temporary  bridge  for  the  railway  track  and  one  for  the  Wellington  Street  traffic  were 
also  constructed,  and  the  old  bridge  and  its  abutments  and  piers  removed  while  the  work 
•  was  in  progress.  The  head  race  north  of  thjB  McGauvran  Island,  leading  into  the  weir, 
was  enlarged  and  deepened,  and  a  pitched  9tone  wall  on  a  slope  of  -J^  to  1,  2  J  feet  thick  at 
top  and  3  feet  at  bottom,  with  1  foot  of  quarry  wast©  in  rear,  has  been  built  on  both 
sides.  It  is  from  70  to  9b  feet  in  width  and  13  in  depth  below  water  surface,  and  is 
connected  with  the  main  canal  by  a  new  cut  around  the  w^st  end  of  the  island,  which  is 
also  protected  by  a  wall,  the  same  as  above  described. 

A  new  wall  laid  in  cement  was  also  built  on  the  west  side  of  the  head  race,  leading 
to  the  mills  below  Seigneurs  Street,  and  the  bridge  over  the  same  thoroughly  repaired. 

The  raceway  below  the  new  weir  was  completed,  the  breast  wall  below  the  same  put 
in  and  the  south  wing  connected  with  the  retaining  wall  below  the  new  lock.  A 
tem|)orary  bridge  was  constructed  to  divert  the  traffic  at  St.  Gabriel,  the  wall  at  the  head 
of  the  new  lock  on  the  south  side  was  extended  and  connected  with  the  masonry  at  the 
head  of  the  old  lock  and  a  pivot  pier  for  the  new  bridge  was  built.  Protection  cribs  were 
also   constructed  and  filled  with  stone,  above  the  masonry  at  the  head  of  the  old  lock, 
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one  on  the  north  and  one  on  the  south  side  ;  the  cribs  were  further  protected  by  clasters. 
of  piles  set  above  them,  which  were  bolted  and  bound  togedier. 

• 

Since  the  canal  was  filled  last  spring,  cluster  of  piles  have  been  driven  for  the  pro- 
tectibn  of  the  wing  walls  at  the  lower  end  of  the  raceway  above  described.  On  the 
south  side  of  the  canal  above  Wellington  Bridge  a  piece  of  road  has  been  graded  and 
macadamized  in  place  of  the  road  destroyed  by  the  enlargement,  and  the  road  above  the 
same,  which  was  seriously  injured,  has  been  thoroughly  repaired.  A  new  riyaud  has  also 
been  graded  and  macadamized  at  both  ends  of  the  Wellington  Bridge,  the  crib  work  of 
the  bridge  has  been  finished  and  stone  has  been  delivered  and  is  being  prepared  for 
iinishing  the  masonry  connected  with  the  new  bridge  abutments,  etc.,  at  the  St.  Gabriel 
Locks.  The  last  work  mentioned  cannot  be  finished  until  the  close  of  navigation,  when 
the  travel  can  be  diverted  to  the  temporary  bridge  constinicted  last  winter.  The  whole 
work  under  the  contract  is  now  completed  with  the  exception  of  the  finishing  of  the 
bridge  abutment,  wing  walls,  etc.,  above  referred  to. 

Section  No.  4. 

This'  section  extends  from  Station  No.  50,  about  660  feet  above  the  head  of  the  St. 
Gabriel  Lock  to  Station  No.  88,  a  very  short  distance  above  the  Grand  Trunk  Railway 
bridge,  a  distance  of  3,800  feet.  The  work  consisted  in  widening  and  deepening  the* 
prism  of  the  canal,  the  construction  of  piers  and  abutments  for  the  Brewster  and  Gimnd 
Trunk  Railway  bridges  and  alterations  to  the  Montreal  Water  Works  culvert  for  passing 
the  pipes  under  the  canal. 

The  water-way  of  the  canal  has  been  enlarged  to  a  mean  width  of  200  feet  and  to  a 
depth  of  4  feet  below  the  top  of  the  lower  mitre  sill  of  the  old  lock  at  Cote  St.  PauL 

The  contract  for  the  execution  of  the  work  was  signed  by  the  contractors,  Messrs. 
Whitney  &  Doty,  on  the  6th  of  April,  1876,  and  the  work  was  commenced  on  the  8th 
of  the  following  month. 

The  enlargement  at  the  upper  end  of  the  section  was  mostly  on  the  south  side  of  the- 
canal  and  a  new  cut  was  made  outside  of  the  old  towing  path.  A  new  bank  was  iormed 
outside  of  the  cut,  a  trench  excavated  for  the  foundation  of  the  pitched  stone  facing  to 
banks,  and  tlie  walls  from  Brewster's  Bridge  to  the  Grand  Trunk  Railway  well  started 
before  the  cold  weather  came  on.  A  large  amount  of  dredging  was  also  done  during  the 
same  tini>e  along  the  north  side  of  the  canal,  stone  and  timber  furnished  and  prepared  for 
the  masonry  and  cribs  at  Brewster's  Bridge. 

While  the  excavation  for  the  foundation  of  the  wall  on  the  south  side  of  the  canai 
was  in  progress,  a  deep  muck  an^l  peat  bed  was  oi)eiie(l  which  exiended  under  the  old 
bank,  the  drainage  from  which  caused  the  old  bank  to  settle.  To  secure  this  bank  it  waa 
loaded  with  loose  stone  on  the  outside  and  the  ton,  and  inner  side  of  the  bank  raised  with 
earth  taken  by  dredging  from  the  bottom  of  the  canal  and  taken  to  the  bank  on  scowa. 

To  secure  a  good  foundation  for  the  wall  at  this  place,  after  the  water  was  taken  out 
of  the  canal,  deep  excavations  were  made  in  the  muck  and  peat  and  the  same  filled  with 
stone.  This  work  was  done  in  short  lengths,  to  keep  the  bank  from  sliding;  in  as  the 
woik  progressed.  .An  extra  quantity  of  water  came  into  these  excavations  while  the  work 
was  being  done. 

Previous  to  the  opening  of  navigation,  in  the  spring  of  1877,  the  south  bank  of  the 
canal,  which  separated  it  from  the  new  cut  above  mentioned,  was  removed,  the  wall  on  the- 
north  side  for  the  same  distance  well   started,  a  temporary  bridge  was  built  on  woodea 
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bents  and  the  piers  and  abutroente,   as   well  as   the  crib  work  for  Brewster\s   bri«lge, 
^constmcted. 

A  swing  bridge,  120  feet  long,  and  two  fixed  bridges,  each  38  feet  long,  were  also 
•'built  in  place  of  the  old  one,  on  the  piers  and  abutments  above  mentioned.  The  material 
^f  the  old  bridge  was  used  as  far  as  practicable  in  the  construction  of  the  new  ones,  and 
•the  work  done  under  the  direction  of  the  superintendent,  Mr.  Conway. 

On  the  28th  March,  in  consequence  of  heavy  rains  at  that  time,  the  water  from  section 
R  broke  through  the  dam  at  the  upper  end  of  this  section  and  flooded  the  whole  work. 
The  contractors  immediately  set  their  pumps  running  to  their  full  capacity,  and  as  soon  as 
'possible  repaired  the  dam,  but  it  was  several  days  before  they  were  able  to  resume  work. 

During  the  summer  of  1877  the  contractors  flniihed  the  work  at  Brewster's  Bridge, 
dredged. the  lower  portion  of  the  section,  delivered  stone  for  the  balance  of  the  side  walls, 
and  prepared  stone  for  the  piers  and  abutmentK  of  the  railway  bridge.  They  also  excavated 
through  the  island  at  the  lower  end  of  the  section  and  built  as  much  of  the  wall  as  the  spaoe 
would  allow,  while  the  water  was  in  the  canal. 

Daring  the  winter  and  spring  following,  the  excavation  was  completed,  the  remainder 
-of  the  side  walls  on  both  sides  of  the  canal  finished,  and  the  abutments  and  piers  for  the 
/railway  bridge  construeted. 

The  whole  work  was  completed  in  the  spring  of  1878  and  the  final  estimate  forwarded 
tto  the  Chief  Engineer  on  the  20th  May,  1879. 

Section  No.  5. 

This  section  extends  from  Station  No.  88^  above  the  Grand  Trunk  Railway  bridge, 
-to  Station  No.  130,  opposite  the  lower  factories  at  C6te  St.  Paul,  a  distance  of  4,200 
feec 

» 

The  work  consisted  in  widening  and  deepening  the  prism  of  the  old  canal,  the 
construction  of  side  walls  and  an  inverted  syphon  culvert  to  carry  the  waters  of  the  Biver 
St.  Pierre  under  ^e  canal. 

The  contract  for  the  execution  of  the  work  was  signed  by  the  contractor,  Mr.  Alphouse 
Oharlebois,  on  the  6th  April,  1876,  and  work  commenced  on  the  13th  June,  on  the  north 
fride  of  the  canal,  at  the  upper  end  of  the  section. 

The  canal  has  been  enlarged  to  a  mean  width  of  200  feet  and  sank  to  depth  of  4 
^feet  below  the  level  of  the  top  of  the  lower  mitre  sill  of  the  old  lock  at  C6te  St.  Paul. 

The  enlargement  on  this  section  is  mostly  on  the  north  side  of  the  canal,  but  at  the 
lower  end  there  is  quite  a  breadth  on  the  south  side.     During  the  summer  and  fall  of 
1876,  nearly  all  of  the  excavation  that  could  be  taken  out  without-endangering  the  banks 
•of  the  old  canal  was  removed  and  a  new  bank  formed. 

Near  the  upper  end  of  the  section  there  was  a  large  deposit  of  muck  and  marl  on  a 
bed  of  sofl  clay,  along  the  north  side  of  the  canal ;  to  secure  a  proper  seat  for  the  bank  and 
tfoundation  of  the  side  walls,  this  deposit  had  to  be  removed  to  a  depth  of  from  3  to  4  feet 
below  canal  bottom,  and  a  foundation  of  selected  material  put  in  and  the  bank  formed. 

»  • 

Owing  to  the  soft  and  slippery  nature  of  the  bank  outside  the  cutting,  it  was 
aieoessary  to  take  it  out  and  fill  in  again  in  short  stretches. 
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The  side  wall  at  the  upper  end  of  tbe  section  was  built  for  a  length  of  550  feet  lo- 
an average  height  of  8^  feet  The  pit  at  the  north  end  of  the  culvert  was  excavated 
and  the  timbfer  foundation  laid. 

A  large  amount  of  excavation  was  also  done  on  the  south  side  of  the  old  canal  at  the 
lower  end  of  the  section  and  a  new  bank  formed.  A  steam  dixnlge  was  employed  on  the 
inside  slo|)es  and  bottom  of  the  canal  from  the  15th  August  to  the  close  of  the  season. 

Daring  the  winter,  excavation  was  carried  on  in  the  bottom  of  the  canal,  a  portion, 
of  the  old  bank  on  the  north  side  removed  and  the  side  walls  built.  On  the  28th  March 
the  works  were  inundated  by  water  flowing  over  the  dam  at  the  upper  end  of  the  section,, 
from  Section  No.  6.     After  11  davs  it  was  again  un watered  and  the  work  continued. 

Dredging  was  resumed  in  th^  spring  of  1877,  and  continued  throaghout  the  summer 
and  autumn  of  1877,  and  the  ends  of  the  Biver  St.  Pierre  culvert  and  the  side  walls  on 
the  new  embankment  outside  of  the  old  canal  were  built.  The  remainder  of  the  ade 
walls  wera  nearly  finished  during  the  following  winter,  and  in  the  spiing  the  arches  of  the 
St  Pierre  culvert  wei*e  constructed.  The  ends  were  completed  in  August,  and  the 
dredging  was  finished  on  the  11th  November,  1878.  During  the  following  winter  and 
spring  the  bottom  was.  level  led  off,  the  earth  and  rock  taken  out.  The  entire  section  was 
completed  in  May  last,  and  the  final  estimate  was  forwarded  to  the  Chief  Engineer  on  the 
24th  November,  1879. 

Sections  Nos.  6  <k  7, 

These  two  sections  wei^e  let  in  one  contract  to  Messrs.  Davis  <fe  Sons,  and  the  con- 
tract was  signed  on  the  26th  April,  1876.     The  total  length  of  the  work  is  10,000  feet 
.and  extends  from  Station  No.  130,  about  700  feet  below  C6te  St.  Paul   Lock  to  Station 
No.  230. 

The  work  consisted  chiefly  in  the  enlargement  of  the  channel  above  Station  No.  14C^ 
to  a  mean  width  of  150  feet  and  to  a  depth  of  four  and  \  feet  below  the  mitre  siU  of  the 
old  guard  lock  at  Lachine  ;  forming  an  inverted  syphon  culvrert  under  the  canal ;  build- 
ing a  bj-wash,  piers  and  abutments  for  a  swing  bridge  at  Cote  St.  Paul ;  constructing  a 
new  lift  lock  at  the  latter  place,  taking  down  the  up]>er  13  feet  or  more  of  the  old  lock 
and  rebuilding  it  with  new  face  stone ;  protecting  the  north  wall  and  foundation  with 
concrete  and  extending  it  to  connect  with  the  lower  end  of  the  new  lock  ;  enlarging  the 
channel  below  the  lock  to  200  feet  mean  width,  and  facing  the  inside  slopes  with  pitched 
stone,  etc.,  etc. 

• 
Tlie  excavation  of  the  prism  of  canal  and  lock  pit  outside  of  the  old  north  bank  was 
commenced  on  the  13th  June  1876,  and  before  the  close  of  the  season  the  new  bank 
formed  from  the  lower  end  of  Section  No.  6  to  the  Cdte  St.  Paul  Koad,  a  distance  of 
1,400  feet,  and  all  of  the  excavation  that  could  be  removed  with  safety  on  this 
portion  was  taken  out.  Part  of  this  work  was  attended  with  great  difficulty,  as  muck 
and  marl  above  the  lock,  under  tlu)  rear  of  the  old  bank,  extending  to  a  depth  of  10 
to  12  feet  below  canal  bottom,  had  to  be  removed  and  the  space  refilled  with  selected 
material,  to  form  a  suitable  foundation  for  the  new  bank. 

Two  steam  dredges  with  a  steam  derrick  for  discharging  the  material  over  the  bank 
commenced  o[)ei-ations  at  the  upper  end  of  Section  No.  7  on  the  1st  September,  and  worked 
until  the  middle  of  November. 

As  soon  as  navigs^tion  closed,  the  contractors  began  to  excavate  in  rear  of  the  walls 
of  the  old  lock  and  to  take  them  down  ;  this  work  was  continued  until  the  walls  on  both 
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sides  above   the    lower  recess  wore  taken  down  to  the  depth  of  14  feet,  and  along  the: 
recess  and  to  the  foot  of  the  lock,  to  the  foundation. 

In  February,  the  concrete  wajl  was  formed  in  a  trench  in  rear  of  the  old  lock  and 
the  foundation  of  the  retaining  wall  at  the  foot  of  the  lock  prepared,  both  of  which  are  5- 
feet  below  the  foundation  of  the  old  lock. 

• 

On  the  28th  February,  the  masonry  was  commenced  and  building  was  carried  on 
steadily,  until  the  retaining  wall  was  raised  above  the  level  of  the  water  in  the  lower 
reach,  the  lock  walls  rebuilt  and  navigation  resumed.  During  the  latter  part  of  the 
winter,  that  portion  of  Section  No.  6  below  the  lock  and  between  the  old  banks  was- 
excavated  to  the  grade  of  the  new  canal  bottom. 

The  foundation  of  the  new  lock  at  Cote  St.  Paul,  including  the  mitre  sill  platforms- 
and  mitre  sills,  were  laid  during  the  summer  of  1877,  and  the  walls  were  built  to  a  height 
of  9  feet. 

The  by-wash  and  north  abutment  for  the  C6te  St.  Paul  bridge  and  both  ends  of  the 
culvert  on  section  7  were  also  built,  the  Cote  St.  Paul  Koad  at  the  north  end  of  the  bridge^ 
was  graded  and  macadamized,  aiid  a  large  amount  of  excavation  done  by  dredges  during 
the  same  summer. 

« 

The  foundation  of  the  now  lock  was  put  in  close  alongside  and  5  feet  below  the 
foundation  of  the  old  lock,  and  considerable  difficulty  was  experienced  in  doing  the  work. 
The  water  came  in  from  the  old  lock  and  endangered  its  foundations  above  the  breast 
wall.  To  support  the  bank  and  make  the  work  secure,  it  was  temporarily  braced  with 
timber,  and  a  heavy  rubble  wall  of  masonry  put  in  between  the  locks,  before  the- 
foundation  of  the  new  lock  could  be  put  in. 

During  the  winter  and  spring  of  1878,  excavations  were  made  for  the  piers  and 
south  abutment  for  the  Cote  St.  Paul  Bridge,  and  for  the  culvert  on  Section  7,  as  well  as 
for  the  slope  wall  on  the  north  side  of  both  sections,  and  a  large  amount  of  side  walls 
built.  A  temporary  bridge  for  the  C6te  St.  Paul  Hoad  was  also  constructed, -and 
before  the  opening  of  navigation,  the  masonry  in  the  bridge  pier  and  abutments  was 
nearly  completed  ;  the  arch  of  the  culvert  constructed  and  connected  with  masonry  at 
the  eriGs  previously  built,  and  more  side  walls  of  different  kinds  put  in. 

At  the  C6te  St.  Paul  Road,  a  swing  bridge.  120  feet  long  and  12  feet  wide 
and  two  fixed  bridges,  each  38  feet  long  and  16  feet  wide,  which  had  been  prepared 
during  the  winter,  were  placed  in  position  as  soon  as  the  masonry  was  ready  for 
them.  The  material  of  the  old  bridge,  as  far  as  suitable  for  the  purpose,  was  used  in 
the  new  work.  This  swing  bridge,  which  works  on  a  centre  pivot  and  covers  two  spans,. 
each  46  feet  in  width,  is  very  easily  worked. 

A  sluice  gate  with  machinery  to  work  it  was  also  prepared  and  placed  in  the  new 
by-wash. 

The  bridge  and  gate  were  built  by  day  labour,  under  the  direction  of  the  Canal 
Superintendent. 

The  masonry  in  the  new  loct  was  completed  in  July,  1878,  and  in  August  the 
random  coursed  masonry  at  the  two  ends,  to  connect  with  the  slope  wall,  was  ako 
completed. 
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An  underground  off- take  drain  on  the  south  side  of  the  canal,  and  a  paved  dro^ 
^and  macadamized  road' on  the  nortii  side  below  the  C6te  St.  Paul  Bridge,  were  compleH 
the  same  season. 

Four  dredges  were  employed  during  the  greater  pytof  the  season,  and  their  work 
was  finally  closed  on  the  26th  November. 

The  water  was  let  out  of  the  canal  on  the  4th  December,  and  soon  after  th« 
contractors  put  on  a  large  force  to  finish  the  bottom  of  canal  and  side  walls.  A  crib 
filled  with  stone  was  constructed  at  the  upper  end  of  the  pier'  above  the  locks,  and  a 
cluster  of  piles  was  set  above  the  same,  which  was  bolted  and  bound  with  iron.  The 
work  was  continued  during  the  winter,  with  a  short  intermission,  and  soon  after  the  water 
-was  let  into  the  canal.  Last  spring  the  banks  were  finished  and  the  entire  work  completed 
lin  June. 

I  have  the  honor  to  be, 

Sir, 
Tour  obedient  servant, 

H.  K.  JOSLIN, 
Rendtnt  Assistant  Engineer, 


APPENDIX  No.  43. 


LACHINE    CANAL 


?       SPECIFICATION cf  the  Wdrkjlo  he  done  en  SECTION  No.  EIGHT 
r  ^/  i^^  Enlargement. 


This  section  in  7,r>00  feet  in  length,  and  in  bouuclcd  by  Sttitions  Nob.  305  and 
:^0,  as  represented  on  the  plan  exhibited. 

The  work  upon  it  consists  in  widening  and  dee))ening  the  prism  of  the  present  cana], 
•and  depositing  the  material  excavated  chiefly  on  the  noHh  side  of  the  line,  at   suck 
.places  on  and  opposite  the  lower  two-thirds  of  the  section,  or  between  Stations  Not-, 
230  and  280,  as  may  be  directed.     ■ 

The  channel  is  to  be  enlarged  to  a  mean  width  of  oite  hundred  and  fifty  feet,  and 
-iiank  to  the  depth  of  fully  four  and  oncvseyenth  feet  below  the  top  of  the  mitre  sills  of  Uie 
.present  guard  lock  at  I^chine. 

At  the  up|)er  end  of  the  section  the  cutting,  for  about  2^  feet  over  the  water  line, 
will  be  in  rock,  the  surface  of  which,  for  a  distance  of  500  feet,  has  a  slight  declivity 
towards  the  east ;  thence  the  inclination  is  such  that  within  the  next  500  feet  th^ 
surface  of  the  rock  is  nearly  the  same  level  as  the  bottom  ef  the  present  canal,  and 
continues  at  that  height  on  other  parts  of  the  section,  except  at  places  where  it  underlien 
•a  hard  class  of  material  consisting  of  clay,  gravel  and  boulder  stones  firmly  cemented 
together. 

In  rock  cutting  the  side  slopes  are  generally  to  be  made  one-fourth  horizontal  to  one 
vertical ;  and  in  earth  or  clay,  where  the  depth  below  the  water  line  to  the  rock  is  less 
than  seven  feet,  or  where  vertical  walls  are  to  be  built,  the  sides  are  to  be  made  with  as 
little  slope  as  circumstances  will  admit. 

At  other  places  the  side  slopes  may  vary  from  one-half  horizontal  to  one  vertical,  or 
>be  made  to  an  angle  of  forty  five  degrees ;  otherwise  they  may  be  made  two  horizontal  to 
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mie  yertical,  or  of  any  other  inclination  intermediate  between  the  least  and  greatest  slopo^ 
above  mentioned  as  may  be  directed. 

Fiom  the  lower  end  of  the  section  upwards  for  a  distance  of  about  2,500  feet,  tbe 
widening  will  be  done  chiefly  on  the  south  side  of  the  present  line ;  but  at  Station  Na 
260,  and  ior  such  a  distance  above  and  below  it  as  required  by  the  curvature,  ih(y 
increased  width  will  be  taken  off  the  north  side ;  thence  upwards  the  widening  will  be 
done  on  both  sides. 

The  side  lines  of  the  enlargement  will  generally  correspond  with  those  marked  in  red 
on  the  plans  exhibited  ;  but  the  Department  of  Public  Works  reserves  to  itself  the  right 
of  changing  the  whole  or  any  part  of  the  line  to  such  an  extent  a.s  will  admit  of  forming 
an  entire  new  channel  on  either  side  of  the  present  line,  or  of  widening  out  the  existing 
channel  on  either  one  side  or  the  other,  or  of  increasing  the  width  on  both  sides,  as  may  be 
subsequently  determined. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  operations  art*  commenced  or  during  tlieir  progress  without  giving  cause  for 
any  increase  or  diminution  of  the  prices  tendered  for  the  respective  items  ol  work. 

The  material  excavated  for  both  the  widening  and  deepening  on  the  lower  two^thirds 
of  the  section  can  be  depasited  on  the  north  side  of  the  canal  at  a  distance  of  one  hundred 
and  fiftj  feet  from  the  centre  line,  and  $:enerally  opposite  the  place  where  the  work  i» 
done.  But  on  the  lower  half  of  the  section  sufficient  material  roust  be  placed  on  the 
south  side  adjoining  canal  pro(>orty  to  form  a  roadway  of  sach  width  and  height  as  the 
officer  in  charge  may  coitsider  necessary  for  the  accommodation  of  public  travel. 

The  material  excavated  in  deepening  and  widening  the  upper   one-third  (2.500  feet) 
of  the  S«^ction  must  be  hauled  and  placed  on  the  north  side  of  the  canal  to  the  eastward 
of  Station  No.  280,  that  is  to  say,  the  average  haul  ior  this  stretch  of  the  work  will  be^ 
about  one-third  of  a  mile  (1,760  feet). 

Spoil  Banks — ^to  be  formed  with  approved  uniform  slopes,  and  must  invariably  be 

made  of  a  regular  height,  and  their  tops   have  a  declivity  outwards 
from  the  canal. 

All  stones  found  in  the  excavation  that  may  be  considered  suita'de  for  building. 
purposes,  but  not  required  for  work  connected  with  this  section,  mu^t  ba  hauled  aod 
piled  by  the  contractor  at  such  places,  between  Stations  Nos.  280  and  230,  as  m^f  be 
directed  by  the  officer  in  charge. 

Towing  Paths. — At   the   places  where    the    work  connected  with    widening    tho 

prism  is  on  tlie  north  side  of  the  present  channel,  a  towing  |iath  of 
the  full  width  must  be  centinued  and  formed  either  as  a  whole  or  in  part  as  may  be 
required. 

It  is  to  be  made  18  feet  in  width  and  of  a  like  elevation  over  the  water  line  as  the 
one  now  in  use  ;  at  places  where  the  bank  in  rear  of  it  is  of  a  greater  height,  a  ditch  24 
feet  wide  at  bottom  must  be  cut  at  the  foot  of  the  slope,  towards  which  the  top  of  the 
trackway  shall  have  a  declivity  of  one  foot  tiansvereely.  The  bottom  of  the  ditch  to  have 
such  an  inclination  as  will  carry  the  surface  water  Ireely  to  off-take  drains  formed  at  such 
places  as  circumstances  may  require. 

On  the  south  side  of  the  canal,  if  directed,  a  berme  bank  is  to  be  left  or  formed  and 
in  either  case  graded  at  the  height  of  18  feet  over  bottom,  made  12  feet  wide  on  top,  "wiitk 
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•  declivity  outwards  to  a  catch -water  drain  cut  in   the  rear  of  it  where  necessary,  from 
ifhich  suitable  cross-drains  are  to  be  made  as  described  for  the  towing  path  :>n  the  north 

Sides  to  be  Trimmed. — The  prism  of  the  canal,  as  already  stated,  is  to  be  excavated 

to  a  mean  width  of  150  feet,  i.e.,  between  the  bottom  and 
•arface  water  levels.  This  width  is  to  be  maintained  in  both  rock  and  clay  excavation 
tnd  the  slopes  made  to  the  respective  inclinations  above  mentioned.  It  is  also  to  be 
dlearly  and  distinctly  understood  that  the  contractor  shall  excavate  and  form  to  a  slope  of 
oiie-quarter  horizontal  to  one  vertical,  aU  other  parts  of  both  the  north  and  south  sides  of 
llie  present  rock  cut  within  the  limits  of  the  section,  as  well  as  those  at  the  ]daces  where 
excavation  is  to  I>e  done  fi^r  the  widening  of  the  channel.  In  every  case  all  angular 
«nd  projecting  points  of  rock  must  be  broken  off,  and  the  side  s^lopes  invariably  trimmed 
to  fair  and  uniform  lines  coi  responding  to  those  marked  out  bj  the  officer  in  charge. 

For  the  entire  length  of  the  section  and  width  of  the  channel  the  bottom  must  be 
«ank  to  an  uniform  dnpth  of  f'>ur  and  one-seventh  feet  below  the  top  of  the  mitre  nills  of 
the  present  guard  lock  at  Lachine,  or  to  a  greater  depth  if  i*endered  necessary  by  the 
thickness  of  the  lower  stratum  of  rock  that  has  to  be  rarooved. 

In  the  event  of  it  being  considered  necessary  to  cut  into  the  north  bank  at  any  place 
where  it  passf^s  through  oris  immediately  alon;^side  of  low  ground,  a  new  bank  must  be 
formed  or  an  additional  width  given  to  the  present  one  as  circumstamces  may  require.  In 
all  such  cases  the  8|»ace  to  be  occupied  by  the  bank  mnst  be  cleared  of  all  stumps,  roots 
Mid  logs,  and  all  sods,  turf,  muck  and  loose  earth  mast  also  be  removed  for  such  a  depth 
fts  may  be  necessary  to  secure  a  water-tight  connection  between  the  ends  and  sides  of  the 
•Id  and  new  parts  of  the  banks,  as  well  as  between  the  new  banks  and  seat  prepared  for 
tiiem. 

To  render  the  banks  at  such  places  still  more  secure,  as  well  as  at  any  other  place 
where  the  officer  in  charge  may  consider  necessary,  a  trench  from  4  to  6  feet  in  wi.itb,  of 
•ach  a  depth  and  length  as  may  be  direct^jd,  is  to  be  exCavatel  at  the  front  line,  or  in 
finch  other  position  under  the  towing  path  as  may  subsequently  be  determined,  in  which 
a  puddle  bank  or  wall  is  to  be  carried  up  to'a  foot  or  more  over  water  line. 

■  Puddle, — where  used,  must  be  made  of  the  best  description  of  material  for  the 
purpose  thut-can  be  obtaiBed  at.  any  place  on  the  section,  or  within  half 
»  mile  to  the  north  or  south  of  where  it  is  to  be  used.  It  is  to  be  laid  on  in  layers  nob 
exceeding  8  inches  in  thickness,  each  of  which  must  be  watered,  properly  cut  transversely 
And  longitudinally,  well  trodden  and  pounded,  and  everything  done  that  nmy  be  requii-ed 
to  form  puddle  walls  impervious  to  water. 

It  will  be  observed  from  the  situation  of  the  work  that  a  considerable  extent  of  that 
pftrt  of  it  through  clay  cutting  cm  be  done  by  machinery  during  the  summer  months^ 
provided  proper  precautions  are  adopted  to  guard  against  interfering  with  the  navigation. 

Contractors  will  therefore  be  expected  and  required  to  provide  the  necessary 
equipment  for  that  purpose,  and  be  pi-epared  to  move,  haul,  transport  ami  elevate  the 
material  in  such  a  manner  as  will  enable  it  to  be  expeditiously  taken  to  and  deposited  at 
the  places  above  mentioned,  unless  they  are  able  to  show  to  the  full  satisfaction  of  the 
X>epartment  of  Public  Works  that  they  are  in  a  position  to  execute  the  work  in  some 
other  way,  in  a  more  advantageous  manner,  within  the  time  agreed  upon  for  its  completion. 

Parties  tendering  are  requested  to  bear  in  mind  that  in  the  disposal  of  the  excavated 
dredged  material,  as  well  as  in  ail  matters  connected  with  the  prosecution  of  4)he  works^ 
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or  in  making:  arrangcmehts  for  that  purpose,  the  contractor  must  be  governed  by  the 
canal  regulations  and  the  interpretation  put  upon  them  by  the  officer  entrusted  with  tlial 
duty  ;  he  must  further  use  CTery  precaution  to  guard  against  interrupting,  impeding  or 
in  any  way  interfering  with  the  narigation,  as  he  will  be  held  strictly  and  legally  liabk 
for  all  damage,  loss  or  detention  that  any  vessel  when  passing  through  the  canal  may 
sustain  from 'any  of  his  acts,  whether  such  result  from  a  desire  to  prosecute  the  works, 
inattention  or  anv  other  cause. 

For  the  purpose  of  enabling  the  deepening  of  the  channel  and  the  widening  of  it 
below  the  water  surface  to  be  proceeded  with,  the  canal  will  be  emptied  in  the  early  part 
of  December,  1876,  and  the  water  be  allowed  to  remain  out  until  the  latter  end  of  ApnI. 
1877. 

In  December,  1877,  the  water  will  ac^ain  be  drawn  off  and  the  canal  allowed  to 
remain  empty  until  the  latter  end  of  April,  1878. 

r 

The    contractor's    arrangements  must,  therefore,  be    such,  and   his  operations  be 

oonducted  in  such  a  manner  that  the  whele  of  the  works  on  and  connected  with  this 
section  shall  be  done  between  the  time  of  awarding  the  contract  and  the  25  th  day  of  ApnI, 
1878. 


In  order  to  effect  this  object  the  contractor  will  be  called  upon  to  commence 
works  immediately  after  they  are  awarded,  and  to  proceed  with  them  in  such  a  manner 
that  the  widening  of  the  channel-way  down  to  ordinary  water  surface,  the  formaiiom  of 
the  towing  paths,  etc.,  shall  be  completed  by  the  1st  day  of  October,  1876,  and  at  lesst 
one-third  of  that  part  of  the  under  water  widening  through  clay  done  by  the  15  th  day 
of  November,  1876.  During  the  summer  months  of  the  present  j ear  all  such  works  are 
to  be  proceeded  with,  such  drilling  done,  and  arrangements  made  as  will  enable  the 
widening  of  the  rock  part  of  the. section  to  be  commenced  and  vigorously  carried  on  as 
soon  as  the  season  of  navigation  is  closed. 

To  accomplish  this  the  contractor  must  provide,  within  thirty  days  after  having  been 
requested  to  do  so,  all  necessary  derricks,  drilling  machines,  pumps,  engines,  dredging 
machines  and  their  equipment,  plant,  tools,  etc.,  required  to  urge  forward  the  operatkms 
in  an  energetic  manner,  to  the  full  satisfacti(9n  of  the  Minister  of  Public  Works  and  hb 
engineers. 

For  the  purpose  of  removing  surface  water,  springs,  leakage,  snow,  ice  or  any  other 
accumulation  of  water  on  the  section,  a  steam  engine  and  pumps  must  be  provided,  and 
placed  in  the  most  advantageous  position  to  lift  the  water  and  discharge  it  into  the  Hiver 
St.  Pierre,  or  of  disposing  of  it  in  some  other  way  without  allowing  it  to  pass  on  to  tike 
adjoining  sections. 

A  dam  is  to  be  formed  at  each  end  of  the  section  of  such  a  height  as  will  at  the  upper 
end  prevent  water  passing  on  to  or  coming  from  Section  No.  9,  and  at  the  lower  ei^d 
prevent  water  passing  on  to  or  coming  fiom  Section  No.  7,  as  well  as  to  direct  the  ^water 
in  both  cases  towards  the  pump. 

Contractors  should  bear  in  mind  that  the  items  for  dams,  pumps  and  machintsry  for 
unwatering  this  section  should  embrace  the  cost  of  their  construction,  n^aintenance  and 
removal,  as  well  as  the  replacing  of  them  as  often  as  it  may  be  necessary  to  fully  carry  oat 
and  complete  the  works  connected  with  the  enlargement  of  the  eanal. 


It  should  also  be  distinctly  understood  that  the  removal  of  all  snow  and  ice, 
every  expense  directly  or  indirectly  connected  with  unwatering  the  works  on  the  entire 
section  must  be  embraced  in  the  bulk  sum  stated  in  the  tender. 
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Where  the  surface  of  the  rock  is  not  more  than  7  feet  below  the  water  line,  the 
fji09  of  the  bank  is  to  be  protected  by  a  dry  wall  built  of  large  well-shaped  stones  of  the 
best  class  that  can  be  found  in  the  excavation.  It  is  to  be  two  feet  wide  on  top,  increasing 
downward  on  the  face  at  the  rate  of  2  inches  to  the  foot — the  back  to  be  plumb  and 
the  coping  stones  to  be  of  the  full  width  of  the  wall  (2  feet),  are  to  be,  when  laid,  one  foot 
below  the  top  bank.  All  the  stones  must  be  well  bonded  over  and  with  each  other,  and 
the  face  of  tlie  wall  made  to  range  with  the  general  line  of  the  canal.  In  rear  of  these 
walls  (if  so  directed)  a  space  of  12  inches  in  width  is  to  be  made  up  for  such  a  height  as 
may  be  requested,  with  small  stones,  quarry  waste  or  gravel,  well  rammed. 

Where  the  surface  of  the  rock  exceeds  a  depth  of  7  feet  below  the  water  line,  the 
inside  faces  of  the  banks  are  to  be  protected  in  some  one,  or  in  anv  two,  or  it  may  he  partly 
in  each  of  the  three  following  ways,  as  may  be  subsequently  determined  ; — 

1. — By  a  wall  or  covering  of  hand-placed  "  rip-rap"  stone  varying  from  thirty  two 
inches  in  depth  at  bottom,  to  twenty  inches  in  depth  at  top.  The  stone  not  to  be 
of  greater  dimensions  than  can  p:iss  in  every  way  through  a  square  «nght  inches  on  the 
aides,  except  the  bottom  tiers,  which  are  to  be  larger,  and  those  on  the  top  are  to  be 
laid  level  and  form  a  mdderately  fa'r  uniform  coping  not  less  than  twenty  inches  in 
width. 

All  sharp  angular  ix>ints  must  bo  broken  off  the  upper  side  of  the  outer  stratum  of 
slione,  and  the  interstices  between  them  must  be  filled  with  quarry  waste,  and  the  whole 
well  pounded  and  beaten  down  to  a  fair  surface. 

2. — By  a  covering  of  pitched  stone  laid  at  right  angles  to  the  face,  on  about  twelve 
inches  in  depth  of  quarry  waste  or  gravel.  The  pitched  stone  to  be  in  regular 
courses,  varying  from  four  to  eight  inches  in  thickness  and  from  a  depth  of  twenty  two 
inches  at  the  bottom  part  to  a  depth  of  sixteen  inches  at  the  top  water  line,  laid  tltroughout 
in  coarse  sand  or  in  tine  gravel,  and  have  the  joints  in  the  respective  ranges  properly 
broken  over  and  with  each  other. 

The  whole  of  the  stones  to  be  well  rammed  and  beaten  down  to  a  fair  uniform 
surface.  To  support  the  toe  part  of  the  pitched  stone,  an  oblique  or  wedge-shaped  timber 
is  to  be  scdbed  and  fastened  with  bolts  one  inch  diameter  let  six  inches  or  more  into  the 
rook,  and  where  the  bottom  is  cUy  or  other  material  of  that  kind,  the  first  tier  of  stones 
is  to  be  let  in  its  full  depth  and  laid  so  as  to  form  the  toe  support. 

3. — A  wall  may  be  built  of  a  like  class  of  work  as  that  j)reviou3ly  described  for 
places  where  the  rock  is  not  more  than  seven  feet  below  the  water  line. 

Contractors  are  requested  to  submit  a  price  for  each  of  these  three  different  kinds  of 
protection  for  the  banks,  subject  to  the  distinct  understandiug  that  the  work  to  be  done 
may  consist  of  all  three  kinds,  or  it  may  be  of  two  of  them,  or  wholly  of  #m«  kind,  without 
givin4(  cause  for  any  increase  or  diminution  of  the  prices  tendered  for  the  respective  items 
of  work  that  may  be  performed. 

To  carry  off  the  surface  water  that  may  collect  in  the  ditch  at  the  rear  of  the  towing 
path  and  berroe  bank,  drains  12  inches  square  are  t  >  be  built  of  rubble  masonry,  covered 
with  flat-bedded  stoaes,  the  tops  of  which  ate  to  be  from  one  to  three  feet  below  the  surface 
af  the  bank. 

Back  Ditches — to  carry  off  the  surface   water  and  such  other  natural  draiua<i^e  on 

the  south  of  the  canal  as  it  may  be  necessary  to  provide  for,  are  to 
be  formed  at  the  places  and  of  the  dimensions  required,  care  being  taken  that  the  old 
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.'ditclies  are  not  interfered  with  or  the  drainage  in  any  way  interrupted  before  the  mew 
ditches  are  iuily  available. 

For  any  damages  that  may  arise  from  this  cause,  whether  the  result  of  inattention  or 
otherwise  on  the  part  of  tlie  contractor,  he  will  be  held  strictly  and  legally  liable  to  th« 
owners  of  the  adjoining  property. 

To  f^rm  an  outlet  from  the  ditches,  wells  are  to  be  sunk  in  connection  with  them, 
from  which  off-take  drains  or  culverts  are  to  be  made  with  such  inclinations  aa  will 
discharge  water  freely  into  the  canal  one  foot  or  more  below  the  surface  level  of  ih« 
reach. 

These  wells  will  be  from,  two  to  three  feet  square,  and  the  culverts  from  them  an 
to  be  from  fifteen  to  twenty  four  inches  square.  They  are  to  be  built  of  rubhle  masoniy 
laid  in  cement  mortar  ;  but  the  bottoms  of  both  wells  and  culverts  are  to  be  of  BaM 
stones,  of  a  size  to  reach  across  the  rcspt«ctive  openings  aud  pass  at  least  six  inches  undav 
the  walls  on  both  sides  ;  thrt  covering  of  the  culverU  must  also  be  of  fl^tt  stones,  of  a 
length  which  will  beai*  at  least  six  inches  on  the  side  walls.  All  the  excavation  and 
work  connected  with  the  water- courses  must  be  done  by  ihfi  contractor  at  the  rates 
stated  in  the  tender. 

"When  conducting  the  works  connected  with  the  enlargement  and  deepening  of  Qm 
channel,  as  well  as  placing  tlie  material  in  the  spoil  banks,  the  contractor  must  \m 
guided  strictly  by  the  lines  marked  out  by  the  officer  in  charge.  He  must  also  t«k» 
great  caie  not  to  cut  into  the  inside  slopes  nor  do  anything  at  all  likely  to  have  a  tendeacj 
to  impair  the  stability  of  the  bunks.  ' 

It  is  to  be  clearly  and  fully  understood  that  the  whole  of  the  work  to  be  done  for 
the  deepening  and  enlarging  of  the  canal  on  this  section  (No.  8),  will  be  raeasureo^ 
computed  and  paid  for  in  the  "solid."  For  this  purpose,  before  tlie  works  are  com- 
menced, levels  will  be  taken  of  all  that  portion  of  the  ground  to  b«  removed  over  tfas 
water  surface,  and  accurate  soundings  made  (with  reference  to  fixed  and  permanent  bench 
marks),  at  short  distances  ai)art,  along  tho  whole  length  and  breadth  of  the  work,  A 
duplicate  co))y  of  the  cross  sections,  made  fiom  these  levels  and  soundings,  is  to  renuuii 
in  the  office  of  the  Department  of  Public  Works,  another  in  the  office  of  the  Resident 
Engineer,  and  from  these,  together  with  the  levels  and  soundings  taken  after  the  whoU 
have  been  completed,  will  be  computed  the  quantities  of  excavation  and  work  done, 
for  which  payment  will  be  made. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely, 
*'  earth  "  and  '^  rock,"  the  former  to  emV)race  all  kinds  of  mat-erials  found  in  the  old  spoil 
banks,  and  in  widening  aud  deepening  the  channel  and  other  cuttings,  except  kbsplut^lj 
connected  ''  quarry  rock"  and  detached  stone  or  boulders  containing  one-third  of  a  cufais 
yard  and  upwards. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the  inateriala, 
finishing  up  the  cut  and  banks,  forming  and  grading  towing  path,  berme  aud  ditches ; 
trimming  the  sides  of  the  cut  to  the  required  angle,  bottcming  the  whole  work  and  com- 
pleting everything  connected  with  the  excavation  in  a  workmanlike  manner,  agreeabl/  to 
the  foregoing  specifications  and  directions  of  the  officer  in  charge. 

But  as  the  price  per  cubic  yard  of  each  class  of  work  will  be  an  average  of  the 
whole  of  that  particular  class,  payments  will  be  made  orUt/  according  to  the  comparative 
value  of  the  work  done  in  reference  to  the  piices  tendei-ed,  which  pro  rata  taUss  shuR 
be  assigned  and  apportioned  in  the  manner  following,  viz : — 
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For  rock  excavation  down  to  surface  water  of  canal,  iwo-thirJs  of  contract  price. 

For  rock  excavation,  from  canal  surface  to  three  feet  over  bottom,  Jtvesixtlm  of 
'Contract  price. 

For  the  removal  of  the  three  feet  above  bottom  line,  contract  price  and  proportion  of 
balance,  so  that  wlien  the  whole  shall  have  been  compIeUid  the  aggregate  sliall  be  the 
«ame  as  if  the  whole  were  calculated  at  the  prices  stated  in  the  contract. 

During  the  progress  of  the  work  the  diflferent  parts  of  the  "  earth  "  excavation  will 
also  be  returned  and  paid  for  according  to  the  comparative  value  of  the  work  done  with 
reference  to  the  contract  price. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordence  with  the  printed 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signature,  th» 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  due  fulfilment  of  the  conti-act,  satisfactory  security  will  be  required  on  real 
«fitate,  or  by  deposit  of  money,  public  or  municipal  securities,  or  bank  stock  to  an 
.amount  offive per  cent,  on  the  bulk  sum  of  tlie  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completiom 
•of  the  work. 

*""  To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and 
solvent  f»er8ons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying 
out  of  these  conditions,  as  well  as  for  the  due  peiformance  of  the  works  embraced  in 
?the  contract. 


The  works  are  to  be  commen3ed  immediately  after  the  person  or  persons  whoa* 
"Tender'*  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded 
with  in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the 
whole  of  the  works  embraced  in  the  contract  can  be  fully  completed  on  or  before  the 
25th  day  of  April,  1878. 

JOHN  PAGE, 

Chief  Engineer  of  Public  Workt* 
Ottawa,  16th  February,  1876. 


APPENDIX   No.   44. 


la:chine  canal. 
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SPEGIFIGATION  of  the  Work  remaining  to  he  done. 


The  works  for  which  tenders  are  invited  consist  chiefly  in  the  completion  of  tli»- 
widening  and  deepening  of  that  paiii  of  the  Lachine  Canal  known  as  the  *'  Rock  Cut^"^ 
eommoncing  at  a  point  about  onethousand  feet  below  the  present  guard  lock  and  eztending 
downwards  6,000  feet. 

Work  has  been  done  (under  a  previous  contract)  at  nearly  all  places  on  the  line  of 
ihe  section ;  but  at  no  place  has  the  prism  been  completed,  or  the  required  capacity  of  the 
•hannel  been  obtained.  Parties,  when  bzamining  the  locality  and  otherwise  looking  into 
this  matter,  should  therefore  bear  in  mind  that  the  work  is  spread  over  the  entire  nection, 
embracing  the  finishing  up  of  all  those  parts  where  little,  except  trimming,  remains  to  b& 
done,  as  well  as  the  completion  of  all  other  parts,  whatever  may  be  the  quantity  oT 
material  that  still  remains  to  be  removed. 

The  channel  is  to  be  enlarged  to  a  mean  width  of  one  hundred  and  fifty  feet,  and 
sunk  to  the  depth  of  four  feet  below  the  top  of  the  lower  mitre  sills  of  the  present  guard 
look. 

In  rock  cutting  the  side  slopes  are  generally  to  be  made  one-fourth  horizontal  toHMie 
vertical,  and  in  earth  or  clay  the  side  slopes  will  in  some  cases  be  made  to  an  anglo  of 
forty-five  degrees  ;  in  others  they  will  be  made  two  horizontal  to  one  vertical,  if  so  directed. 

The  sides  of  the  channel  will  generally  cori*espond  with  the  lines  shown  on  the  phuL 
exhibited  ;  but  the  Department  of  Public  Works  reserves  to  itself  the  light  of  changing;, 
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the  whole  or  any  part  of  the  line  to  such  an  extent  as  will  admit  of  widening  the  channol< 
wholly,  on  either  one  side  or  the  other,  or  of  increasing  the  width  on  botlv  sides,  as  may" 
be  subsequentl  V  determined. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  mtvy  be  made  either 
hefore  the  works  are  commenced  or  during  their  progress,  without  giving  cause  for  any 
increase  or  diminution  of  the  prices  tendei'ed  for  the  respective  items  of  work. 

The  greater  portion  of  the  mateiial  excavated  can  be  deposited  on  some  pait  of  the 
section,  at  a  distance  of  from  one  hundred  and  ten  to  two  hundred  feet  from  the  centre 
line  of  the  canal. 

Contractors  should,  however,  bear  in  mind  that  the  spoil  ground  in  souie  cases  will) 
aot  be  opposite  the  places  where  widening  is  to  be  done,  and  that  the  haul  of  the  material 
Qxcavated  below  towing  path  level  may  at  places  be  twelve  Lundred  feet.  This  is  especi- 
ally the  case  at  the  upper  end  of  the  section,  where  thei'C  is  no  deposit  ground  opposite 
the  cutting. 

It  should  also  be  borne  in  mind  that  spoil  banks  have  already  been  formed  along  the 
sides  of  the  cut,  which  are  at  some  places  raised  to  a  considerablb  height ;  consequently^ 
special  arrangements  must  be  made  to  elevate  the  material  from  the  bottom,  haul  and 
piaoe  it  where  there  is  sufficient  space  within  the  limits  of  the  canal  property,  on  either 
aide  or  both  sides  of  the  channel,  as  circumstances  may  require. 

Spoil  banks  must  be  made  wholly  on  canal  property,  and  the  material  placed  in  such 
1^  manner  as  not  in  any  way  to  encroach  upon  the  back  ditches  or  interfere  with  boundary 
lenoes.  They  must,  on  the  inside,  or  side  facing  the  canal,  be  formed  with  approved 
wniform  slopes,  and  must,  as  near  as  |)0ssible,  be  made  of  a  regular  height,  and  where  of  a 
oon:^iderable  width  their  tops  must  have  a  declivity  outwards  from  the  canal. 

For  the  information  of  contractors,  it  may  here  be  stated  that  all  excavation,  both  of 
rock  and  earth,  above  the  l^vel  of  the  towing  path  and  berme  bank,  has  been  done  ;  but 
the  slopes  h?  ve  still  to  be  trimmed,  towing  path  and  berme  bank  graded,  and  ditches  at 
the  foot  of  the  slopes  formed,  all  of  which  must  be  done  by  the  contractor  within  the  rates, 
stated  in  his  tender. 

It  may  further  again  be  stated  that  work  has  been  done  at  nearly  all  places  on  the- 
section  ;  but  that  comparatively  little,  if  any  part  of  it,  can  be  looked  upon  as  completed,, 
either  as  to  the  width  or  depth  contemplated.  Barely  one-third  of  the  actual  deepening 
bdow  the  present  canal  bottom  has  been  done,  and  there  still  remains  fully  120,000  cubic 
yards  of  rock  to  be  removed  to  make  the  channel  of  the  width  and  depth  required. 

Towards  this  object,  a  series  of  holes  two  inches  diameter  and  about  8  feet  apart- 
hare  been  drilled  to  bottom  or  below  ii  overall  those  parts  where  widening  and  deepening 
have  to  be  done.  These  holes  have  generally  been  plugged,  and  for  the  most  part  are 
available  for  blasting  purposes,  except  the  range  near  the  side  of  the  cutting,  the  use  of 
irhich  for  blasting  will  not  be  permitted,  as  heavy  explosions  in  that  position  has  the 
effect  of  shattering,  or  at  least  shaking  the  rock  which  forms  the  side  of  the  cut. 

TowiNO  Paths. —  A  t  the  places  where  the  work  connected  with  widening  the  prism 

is  on  the  north  side  of  the  present  channel,  a  new  towing  path  of 
the  full  width  must  be  continued  and  formed  either  as  a  whole  or  in  part  as  may  be 
required.  It  is  to  be  made  18  feet  in  width  and  a  like  height  as  the  present  one,  and 
kaye  a  ditch  2^  feet  wide  at  bottom  cut  in  reai*  of  it,  towards  which  the  top  shall  have  a. 
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declivity  of  one  foot  transversely,  and  from  the  ditch  suitable  cross-drains  are  to  be 
ibrined  to  carry  off  the  surface  water. 

On  the  south  side  of  the  canal  a  berrae  bank  is  to  he  left  or  formed,  and  in  either 

-case  graded  at  the  height  of  18   feet  over  bottom,   made    12  feet  wide  on  top,   with  a 

declivity  outwards  to  a  catch-wator  drain  cut  or  formed  at  the  foot  of  the  spoil  biink,  from 

which  suitable  cross-dmins  are  to  be  made,  as  stated  for  the  towing  path  on  the  north  fdde. 


Slopes. — The  prism  of  the   canal,  as   already  stated,   is  to   be  excavated  to  a 

width  of  150  leet,  t.e.,  between  the  bottom  and  surface  water  level  of  the 
canal.  ^This  is  to  be  niaintiiined  in  both  rock  and  clay  excavation,  and  the  slo|ies  made 
to  the  respective  inclinations  above  mentioned.  Where  the  widening  is  to  be  dooe 
through  rock-cutting,  the  slojies  are  not  to  exceed  one-quarter  horizontal  t<>  one  vertical. 
It  is  also  to  he  clearly  and  distinctly  understood  that  the  contractor  shall  excavate  and 
form  to  a  like  slope  all  othf^r  ]mrts  on  both  the  north  and  south  sides  of  the  pnment  cat, 
which  are  to  form  the  sides  of  the  enlarged  canal,  including  the  trimming  of  the  sides  of 
that  part  of  the  work  executed  under  a  previous  contract.  In  every  case  all  angnlar  and 
projecti  g  points  of  rock  must  bo  broken  off,  and  the  side  slopes  invariably  trimmed  to 
fair  and  uniform  lines,  corresponding  to  those  marked  out  by  the  officer  in  charge. 

For  the  entire  length  of  the  section  and  full  width  of  the  channel,  the  bottom  mast 
be  sunk  to  an  uniform  depth  of  four  feet  below  the  top  of  the  mitre  sill  of  tlie  presenl 
guard  lock,  or  to  a  greater  depth  if  rendered  necessary  by  the  thickness  of  the  lower 
stratum  of  rock  that  has  to  be  removed.  The  pjirts  of  the  work  done  under  a  formw 
^contract  must  also  be  deepened  where  necessary,  and  in  every  respect  made  to  correspcnd 
as  above  described  with  other  parts  of  the  completed  channel. 

Where  eflrtb,  clay  or  sand  is  found  to  extend  below  the  bottom  line  of  the  CAnal,  U 
must,  for  the  space  occupied  by  the  side  wall,  be  rnnoved  to  the  depth  of  at  least  G^  feel 
•below  the  top  of  the  mitre  sill  of  the  guard  lock  before  the  wall  is  commenced. 

Wher*i  the  surface  of  the  rock  is  two  feet  or  more  below  the  level  of  the  towlns 
path,  the  face  of  the  hank  is  to  be  protected  by  a  dry  wall,  built  of  large  well-shapea 
^etones,  of  the  best  class  that  can  be  found  in  the  excavation. 

It  is  to  be  two  feet  wide  on  the  top,  increasing  downward  on  the  face  at  the  rate  of 
2  inches  to  the  foot — the  back  to  be  plumb,  and  the  coping  stones  to  be  of  the  full  width, 
of  the  wall  {'1  feet)  are  to  be  laid  one  foot  below  the  top  hank.  All  the  stones  mnat  be 
well  lionded  over  and  with  each  other,  and  the  face  of  the  wall  made  to  niDge  with  ike 
^enei-al  line  of  the  canal. 

To  carry  off  the  surface  water  that  may  collect  in  the  ditch  at  the  rear  of  tho  towiw 
path  and  berme  bank,  drains  12  inches  square  are  to  be  built  of  rubble  masonry,  covered 
with  fiat>bedded  stones,  the  tops  of  wnich  are  to  be  from  one  to  three  feet  below  the 
surface  of  the  bank. 

For  the  purpose  of  enabling   the  deepening  of  the  channel  and  the   widening  oFB 
below  the  water  surface  to  be  proceeded  with,  tho  canal  will  be  emptied  in  the  early  piirt 
•of  December,  1878,  and  the  water  be  allowed  to  remaiji  out  until  the  latter  end  of  April, 
1879. 

Tlie  contractor's  arrangements  must,  therefore,  be  such  and  his  operations  condncted 
in  such  a  manner  that  the  whole  of  the  works  on  and  connected  with  this  section  ehall 
he  done  between  the  time  of  awarding  the  contract  and  the  25th  day  of  April,  1879. 
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To  accomplish  this  object  the  contractor  must  provide. all  Decessary  derricks,  drillhig 
«Dechines,  pumps,  oqnipmeiit  for  cofferdams,  plant  and  tools  required  to  ur^e  forwarcl  thd 
-operations  in  an  energetic  manner^  to  \be  full  satisfaction  of  the  Minister  of  Public  Works 
and  his  engineers. 

Provision  must  be  made  bv  the  contractor  for  thoroughly  shutting  out  the  water  of 
the  River  St.  Lawrence  and  laying  the  section  dry.  This  ni.iy  he  done  by  constructing  a 
dam  at  such  place,  above  the  upper  end  of  the  section,  ad  may  be  appi'oved  of  by  the 
engineer  in  charge.  The  dam  may  be  of  crib  work  ballasted  with  stones,  planked  and 
puddled  through  the  centre  or  on  the  upper  siie  ;  or  it  may  be  formed  in  such  other  way 
as  will  be  certain  to  effect  the  object  of  keeping  back  the  water  and  at  tlie  same  time  can 
be  readily  removed.  In  the  event  of  this  coui^e  being  adopted,  another  low  dam  will 
have  to  be  fonned  a  short  distance  further  down,  so  as  to  catch  any  water  that  may  pass 
through  the  main  structures. 


^'v 


The  water  that  may  accumulate  between  the  dams  must  be  removed  and  discharged 
into  the  levtl  above  the  lock  by  means  of  a  pump  of  sufficient  capacity,  worked  by  a 
steam  engine  of  power  adequate  to  effect  the  object  with  certainty,  and  thereby  prevent 
the  leakage  from  flowing  on  to  the  section. 

If,  however,  the  contractor  is  prepare^l  to  show  that  he  will  adopt  satisfactory  and 
necessary  precautions  to  effect  the  object,  without  endangeriag  existing  works,  he  may  be 
allowed  to  shut  off  the  water  at  the  weirs  on  both  sides  of  the  canal  and  at  the  lock  gatea. 
But  even  in  the  event  of  this  being  consented  to,  a  low  dam  will  still  have  to  be  formed 
below  the  outlet  from  the  weirs,  and  a  steam  engine  and  pump  fitted  up  and  >yorked  8o  up 
to  dispose  of  the  leakage  in  like  manner  as  above  described  in  connection  with  the  scheme 
^for  coffer  dams. 

For  the  purpose  of  removing  the  surface  water,  springs,  leakage,  snow,  ioe  or  any 
other  accumulation  of  water  on  the  section,  one  or  more  steam  engines  and  pumps,  of 
approved  power  and  capacity,  must  be  provided,  deliverod,  equipped,  fitted  up  and  worked 
by  the  contractor. 

•  The  lower  end  of  each  pump  must  be  placed  at  least  2  J  to  3  feet  below  the  bottom 
line  of  the  canal,  and  suitable  drains  made  to  carry  the  water  to  them,  the  whole  to  be 
arranged  in  the  most  advantageous  position  to  lift  the  water  and  dischai^eic  into  the 
River  St.  Pierre,  or  of  disposing  of  it  in  some  other  way,  without  allowing  it  to  pass  oa 
to  the  section  below. 

At  the  lower  end  of  Section  No.  9  a  dam  must  be  formed  to  prevent  water  passing 
on  to  or  coming  from  Section  No.  8,  as  well  as  to  direct  the  water  to\¥ard3  the  pump. 

Oonti-actors  should  bear  in  mind  that  the  respective  items  for  coffer  dams,  pumps  and 
machinery  for  unwatering  this  section  should  embrace  the  cost  of  their  construction, 
maintenance  and  removal,  as  well  as  the  replacing  of  them,  as  often  as  it  may  be  necessary, 
to  fully  carry  out  and  complete  the  works  connected  wi£h  the  enlargement  of  the  canaL 

It  should  also  be  distinctly  understood  that  the  removal  of  all  snow  and  ice,  and 
-every  expense  directly  or  indirectly  connected  with  unwat-ering  the  works,  to  the  full 
•  extent  above  described,  must  be  embraced  in  the  bulk  sums  stated  in  the  tender. 

In  all  matters  connected  with  the  prosecxition   of  the  works,  or  in  making  arrange- 
ments for  that  purpose,  the  contractor  must  be  governed  by  the  canal  regulations  and  the 
interpretation  put  upon  them  by  the  officer   entrusted   with  that   duty  ;  he  mu«t  further 
•use  every  precaution  to  guard  against  interrupting,  impeding  or  in  any  way  interfering 
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▼itb  the  navigation,  as  h«  will- be  held  litrictlj  and  legiilly  liable  for  all'  damage,  Idas  or 
detention  that  any  vessel,  when  passing  through  the  canal,  may  sustain  from  any  of  his- 
aota,  whether  such  result  from  a  desire  to  prosecute  the  works,  inattention  or  any  other 
caufic. 

There  are  to  be  o^ly  two  classes  or  denominaticms  of  excavation  recognized,  namely » 
^  earth  "  and  "  ro«k,"  the  former  to  embrace  all  kinds  of  materials  found  in  widening  audi 
deepening  the  channel  and  other  cuttings,  except  absolutely  connected   "  quarry  rock/' 
and  detached  stone  or  boulders  containing  one-third  of  a  cubic  yard  and  upwards. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the  materialiiy 
dniahing  up  the  cut  and  banks,  forming  and  grading  towing  path,  l>&rme-bank  and  ditches ;: 
trimming  the  sides  of  the  cut  to  the  required  angle,  bottoming  the  whole  work,  and 
oompleting  everything  connected  with  the  excavation  in  a  workmanlike  manner,  agreeably 
to  the  foregoing  specLdcations  and  directions  of  the  officer  in  charge. . 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the  whole 
of  that  particular  class,  payments  will  be  made  only  according  to  the  comparative  valae 
of  the  work  done  in  reference  to  the  prices  tendered,  which  pro  rcUa  rates  shall  be- 
aasigoed  and  apportioned  in  manner  following,  via.  : — 

For  rock  excavation  below  level  of  towing  path  to  bottom  of  presont  canal,  ftmr^fiM^ 
of  contract  price. 

For  the  removal  of  the  $hree/eet  above  bottom  line,  contract  price  and  proportion  of 
balance,  so  that,  when  the  whole  shall  have  been  completed,  the  aggregate  shall  be  the 
same  as  if  the  whole  were  calculated  at  the  prices  stated  in  the  contract 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed- 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signatures,  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  by  deposit  of 
money  to  the  amount  oi  five  p$r  ant,  on  the  bulk  sum  of  the  contract 

Ninety  por  cent  only  of  the  progress  estimates  will  be  paid  until  tlie  completion  of 
the  work. 

To  each  tedder  must  be  attached  the  actual  signatures  of  two  responsible  and  solveni 
persons,  residents  of  the  Dominion,  willing  to  becoma  sui-eties  for  the  carrying  out  of 
these  conditions  as  well  as  for  the  due  performance  of   the  works  embraced  in  ihe- 
oontract 

Immediately  after  the  person  or  persons  whose  '^Tender"  has  been  accepted  shall 
have  entered  into  contract,  arrangements  must  be  made  for  providing  all  necessary 
engines,  pumps  and  derricks,  and  other  plant,  all  of  which,  together  with  the  material 
required  for  the  coffer  dams,  etc.,  must  be  delivered  in  the  vicinity  of  the  works  on  or 
before  the  15th  day  of  November  next,  and  sucli  preparations  made  to  facilitate  the 
operations  as  will  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of  the 
works  embraced  in  the  contract  can  be  fully  completed  on  or  l^efore  the  26th  day  of 
April,  1879. 

Tenders  will  also  be  received  for  the  full  and  satisfactory  completion  of  the  works^ 
vnder  the  condition  of  the  contractor  being  allowed  the  months  of  March  and  April  of 
each  of  the  years  1S7D  and  1880,  or  in  the  aggregate  four  months  for  that  purpose.     This* 
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%  ■  ^would,  of  course,  necessitate  the  coiifitruction  and  removal  of  the  dams  two  different  times. 

Of  at  both  the  npper  e&trance  of  the  canal  and  lower  end  of  the  section,  t. «.,  the  constmctioiL 

CT,  of  dams  in  February,  1879,  and  their  removal  in  the  latter  end  of  April  of  that  year,  also 

I  the  construction  of  dams  in  February  1880,  and  their  full  and  complete  removal  by  ihe 

I  ^tter  end  of  April  of  that  year.     Steam  engines  and  pumps  would  also  have  to  be  twice 

i,f  placed  and  twice  removed,  and  it  is  probable  that  there  would  be  a  greater  extent  of 

e^  actual  pumping  required.     It  would  also  necessitate  the  Electing  and  organizing  a  force 

rj  of  men  at  two  different  times.   These  Tarious  iniportant  matters  should  be  duly  considered 

it  by  parties  offering  to  undertake  the  execution  of  the  work. 


I 


i 

i 
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JOHN  PAGE, 

Chief  Enginter  of  Public  Works. 
Ottawa,  9th  September,  187«. 


APPENDIX  No.  45. 


LACHINE    CANAL 


St^CIF [CATION  of  the    Work    to    he    done    on    SEC710N  No. 

T^N  of  the   Enlargemefnt. 


This  soction  is  on  the  south  of  the  guard  lock  and  weir  at  LachiDe,  and  is  abont 
1.400  feet  in  length  between  the  boundary  stakes  planted  at  its  np|)er  and  lower  end& 
It  includes  all  the  works  connected  with  the  formation  of  a  new  channel  for  the  distanee 
above  stated,  the  construction  of  a  new  guard  lock  (gates  excepted),  abutments  for  » 
swing  bridge,  etc. 

The  canal  will,  for  the  most  part,  be  located  as  shown  on  the  general  plan  exhibited 
— the  centre  line  corresponding  nearly  with  that  marked  out  on  the  ground,  but  tho 
Depurtment  of  Public  Works  reserves  to  itself  the  right  of  changing  the  whole  or  any 
part  of  the  line  as  much  as  fifty  feet  either  to  the  rigut  or  to  the  left  of  that  represent^nJ, 
and  of  altering  the  position  of  the  lock  and  bridjre  one  hundred  feet  either  upwards  or 
downwarJs  from  that  indicated  on  the  plan.  These  changes,  it  is  to  be  clearly  and 
distinctly  undei'stood,  may  be  made  either  before  the  works  are  commenced,  or  during 
their  progress,  without  giving  cause  for  any  inci^ease  or  diminution  in  the  prices  tendered 
for  the  re8|>ective  items  of  work. 

The  canal  will  generally  be  made  one  hundred  and  fifty  feet  mean  width  between 
garfaoe  water  line  and  bottom;   abovp  the  new  lock  it  will  be  sunk  to  the  depth"' of 
six  feet  below  the  top  of  the  mitra  sills  of  the  present  guard  lock ;  belovv  tne  new  loc^ 
the  bottom  will  be  left  two  feet  higher  or  sunk  four  feet  below  the  top  of  the  sills  of  the 
present  guard  lock. 

In  rock  cutting,  the  side  slopes  are  generally  to  be  made  onA-fourth  horizontal  to 
sue  vertical,  and  in  earth  or  clay  the  side  blo|)es  will  in  some  cases  be  made  to  aa 
angle  of  forty  five  degrees,  in  others  they  may  be  made  one  and  a  half  horizjntal  to 
«il0  Tertical. 
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All  angular  and  projecting  points  of  rock  on  the  sides  of  the  cut  are  to  be  broken  ofT^. 
and  tho  side  slopes  in  both  earth  and  rock  excavation  roust  bo  trimmed  oS  to  fair  and 
uniform  lines,  corresponding  to  those  marked  out  by  the  officer  in  charge. 

When  proceeding  with  the  works,  a  sufficient  quantity  of  suitable  clay  and  earth  for- 
embankment  behind  the  lock  walls  and  bridge  abutments  must  be  saved  and  piled  at  a 
l^aoe  or  places  convenient  to  where  it  can  be  used  for  the  purposes  mentioned. 

All  the  other  earth,  clay,  old  spoil  bank  and  rock  excavated  from  the  prism  of  the^ 
oanal  and  lock  pit  must  be  hauled  beyond  the  upper  end  of  the  section  and  deposited  in^ 
Hie  river  in  a  continuous  line  upwards. 

The  bank  thus  formed  is  not  to  exceed  thirty  feet  in  width  on  top  when  carried  to- 
iiie  height  of  the  present  pier,  and  it  must  be  arranged  so  as  to  be  close  up  tp,  but  not  ii^ 
any  way  inteifere  with,  the  southern  line  of  Section  ]^o.  1 1  or  the  contemplated  new 
karbor  works. 

In  forming  it,  care  must  be  taken  to  place  the  stones  from  the  excavation  along  the- 
•uter  or  river  side  of  the  bank,  so  as  to  prevent,  as  much  as  po&sible,  the  current  aiid 
action  of  ice  cutting  into  or  destroying  it. 

Contractors,  when  tendering,  should  bear  in  mind  that  the  material  from  all  parts  of 
ihe  excavation  of  both  the  channel  and  lock  pit  (except  what  is  required  for  embankment 
in  the  rear  of  the  walls)  is  to  be  used  for  making  and  extending  a  bank  of  the  dimensions- 
above  described,  t.0.,the  bank  will  be  cartie  \  or  extended  as  far  up  stream  and  parallel  to- 
the  new  entrance  works  as  can  be  formed  from  the  whole  material  excavated  on  the* ' 
section.     The  cost  of  handling,  hauling  and  depositing  the  material  in  the  manner  stated, 
or  as  may  be  directed,  together  with  all  the  expenses  connected  with  forming  this  con- 
tinuous bank,  must  be  embraced  in  the  respective  prices  tendered  for  excavation. 

Tho  contractor,  during  the  prosecution  of  the  works,  must  invariably  be  guided  by" 
the  levels  given  and  the  lines  marked  out  by  the  engineer  or  officer  in  charge. 

None  of  the  stone  found  in  the  excavation  will  be  allowed  to  be  used  for  building 
purposes  in  connection  with  any  of  the  permanent  strictures. 

The  seat  of  the  embankments  in  rear  of  the  lock  waHs  and  bridge  abutments  must 
be  fully  cleared  of  all  loose  stones  or  other  objectionable  materials,  and  be  prepared  in  the- 
manner  lequired  by  the  engineer,  or  foreman  of  woika,  whose  approval  must  1>e  had 
And  obtained  before  an  embankment  is  commenced.  The  material  must  then  be  hauled 
on  to  thn  respective  banks  in  carts  or  waggons,  and  laid  on  in  layers  not  exceeding  nine 
inches  in  depth  at  a  time  ;  and  if  the  work  be  done  at  a  dr/ season  of  the  year,  water 
must  be  thrown  over  the  banks  to  assist  in  consolidating  them. 

PcjDDLE  Beds — when  necessary  to  be  made  in  any  of  the  banks,  must  be  carried  ui> 

at  the  same  time  as  the  banks  are  formed.  They  must  be  made  of 
the  best  description  of  material  for  that  p\irpose  that  can  be  obtained  in  the  vicinity,  laid 
on  in  layers  not  exceeding  eight  inches  in  thickness,  each  of  which  must  be  watered, 
propoi*ly  cut  trans vei-sely  and  longitudinally,  well  trodden  and  pounded,  and  everything 
done  that  may  be  required  to  foim  them  into  puddle  walls  impervious  to  water. 

Thore  are  to  be  only  two  claases  or  denominations  of  excavation  recognized,  namely,. 
**  earth''  and  "  i-ock  ;'*  the  former  to  embrace  all  kinds  of  ipateiials  found  in  the  old 
spoil  banks  and  odier  excavation  on  the  section,  except  absolutely  connected  *^  quarry 
lock"  and  detached  stone  or  boulders  containing  one-third  of  a  cubic  yard  and  upwards. 
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The  prices  tendered  for  tbese  items  to  cover  the  entire  eosi  of  removing  the  materials, 
and,  us  previously  stated,  forming  thf^  range  of  river  bank  on  the  south  side  of  the  new 
-entrance  channel,  finishing  the  prism    of    the    canal,  forming  embankments  and  com- 
pleting everything  connected  with  the  excavation  of  the  section  in  a  workmanlike  an4 
satisfactory  manner,  agreeably  to  the  foregoing  specifications. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of 
th('  whole  of  that  class,  payments  will  only  be  made  according  to  the  comparative  valoi 
oi  the  work  done,  with  reference  to  the  prices  tendered,  which  pro  rcUa  rates  shall  be 
■assigned  and  apportioned  in  such  a  manner  that,  when  the  whole  work  shall  have  beea 
•executed  and  completed,  the  aggregate  amount  shall  be  the  same  as  when  the  respective 
total  quantities  are  calculated  and  extended  at  the  prices  stated  in  the  contract 

Guard  Lock — to  be  270  feet  in  length  between  the  gate  •quoins,  46  feet  in  widtk 

between  the  side  walls  at  the  le/el  of  the  lower  reach,  and  the  bottom 
of  it  must  be  so  arranged  that  the  top  of  the  mitre  sills  shall  be  five  feet  lower  than  those 
in  the  present  guard  lock. 

It  will  be  constructed  of  -dressed  stone  masonry,  laid  in  hydraulic  cement  mortar, 
placed  upon  a  foundation  prepared  as  herein  described,  and  the  upper  wings  of  it  will  ht 
•extended  to  form  bearings  ior  a  swing  bridge  to  carry  the  travel  of  what  ia  called  the 
lower  Lachine  ix>ad. 

The  pit  and  foundation  for  the  structures  to  be  made  of  suitable  dimensions  to  admit 
the  side  walls,  recesses,  wings,  etc.,  and  to  correspond  with  such  lines  as  will  be  isarkei 
out  by  the  officer  in  charge ;  the  upper  or  earth  portion  to  have  such  slopes  as  may  l» 
required  for  the  stability  of  the  banks  during  the  building  operations. 

In  the  lower  or  rock  portions  of  the  pit  the  sides  are  to  be  made  perpendicular,  anJ 
H  space  of  one  foot  left  for  concrete  in  rear  of  the  walls. 

The  material  excavated  from  the  lock  pit  must,  as  before  stated,  be  hauled  aid 
placed  so  as  to  extend  the  bank  to  be  formed  on  the  lower  or  southern  side  of  the 
entrance  channel. 

If  solid  and  suitable  rock,  in  tliick  layers,  is  found  at  the  proper  level,  at  the  {dacvj 
where  the  lock  is  to  be  built,  the  walls  will  be  commenced  upon  it ;  but  if  tlie  rock  I 
unsound,  the  fissures  in  it  numerous,  or  the  strata  be  thin  or  irregular^  a  floor  of  pii 
timber  covered  with  3-inch  pine  plank  will  be  laid  at  a  height  to  form  a 
for  the  walls. 

In  the  latter  case  the  Foundation  Timbers  are  to  be  of  pine,  12  inches 
the  full  length  to  reach  across  the  chamber  and  space  to  be  occupied  by  the  wmlls'oQ 
sides  ;  but  occasionally  two  timbers  may  be  used  to  make  up  this  distance,  one  of 
must,  however,  extend  from  the  rear  line  of  one  wall  and  across  the  chamber  to  18 
under  tlie  front  edge  of  the  wall  on  the  opposite  side. 

They  are  to  be  laid  9  inches  apart  through  the  chamber,  6  iiiches  apart  mfaove 
mitre  sills,  and  at  the  low^er  end  of  the  lock ;  they  must  be  scribed  to  the  rack, 
placed  on  a  bed  of  mortar  or  of  concrete,  as  circomstanoes  may  require.     *n 
between  tliem  must,  irameiliately  after  they  are  satisfactorily  laid,  be  filled  witli 
well  ranimeil,  and  tlieir  to|^  must  be  dublted  to  an  uniform  surface,  to  aflbrd  a  fmiy 
ing  for  the  plank. 

MiTKK  Sill  Platforxs— lo  be  14  feet  in  width,  made  up  of  timbers    13    ^ 

square*  and  of  a  length  to  reach  from  rear  to  war  of 
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-walls,  all  of  which  must  bo  couuterhewn,  well  jointed  with  a  plane,  so  as  to  make  water- 
light  joints  for  their  entire  length  and  depth.  They  ai-e  to  be  secured  by  five  wrought 
'iron  screw-bolts  (1^  inches  diameter)  passing  horizontally  through  the  platform. 

Both  ends  of  each  of  the  three  middle  bolts  must  have  doubly  nuts  and  washers,  in 
•  order  to  form  a  connection  with   shackle-bolts  that  pass  down  into  the  rock  and  are 
secured  in  such  a  manner  as  may  be  directed. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  threadi  of  oakum,  and 
'Crery  precaution  adopted  tp  render  the  whole  water-tight. 

The  platforms  are  to  be  laid  througtiout  in  a  full  bed  of  mortar  and  secured  to  the 
^rock  with  fox  and  key -bolts,  and  at  the  outer  edge,  on  both  sides,  will  be  connected  with 
a  stop-water  timber  let  into  the  ix)ck. 

Stop-Waters.— If  the  rock  underneath  is  sound,  instead  of  sheet  piles  at  the  upper 

and  lower  sides  of  the  mitre  sill  platforms,  checks  are  to  be  cut  in 
'the  rock  4  inches  or  more  in  depth  and  12  inches  wide,  extending  across  the  whole  width 
of  the  foundation,  into  each  of  which  must  be  fitted  a  timber  12  inches  wide,  and  of 
sufficient  height  to  form  a  close  joint  with  the  outer  timbers  of  the  platform.  Before  a 
stop- water  is  placed  in. its  berth,  a  piece  of  duck  or  canvas,  well  satui*ated  with  white 
.  lead,  must  be  laid  for  the  full  length  %nd  width  of  the  check  ;  the  upper  timber  must  also 
be  embedded  in  white  lea4,  and  the  whole  secured  to  the  rock  with  fox  and  key-bolts,  1 J 
inches  diameter,  placed  not  more  than  10  feet  apart. 

Stop- waters,  similar  to  those  above  described,  are  ta  be  placed  at  the  up|)er  sides  of 
'  the  recesses. 

If  tlie  rock  is  sound  and  of  a  durable  nature,  at  the  level  necessary  to  afford  an 
'.uniform  depth  of  6  feet  below  the  top  of  the  mitre  sill  of  the  present  guard  lock,  no 
timber  will  be  used  for  a  chamber  floor. 

Flooring. — In  the  recesses,  and  ivheie  required,  two  courses  of  pine  plank  are  to  be 
laid ;  the  first  3  inches  in  thickness,  and  the  second  2  inches  thick.  They 
.  are  all  to  be  jointed  with  a  plane,  and  when  being  laid  must  be  driven  up  to  water-tight 
joints ;  every  three  feet  in  width  of  planking,  in  both  courses,  must  break  joints  at  least 
4  feet ;  and  the  upper  course  must  in  all  cases  break  joints  both  lengthwise  and  trans- 
versely with,  the  one  underneath. 

The  lower  course  to  be  fastened   with  white  oak  treenails,   9  inches  long  and  1^ 

inches  diameter,  two  in  each  end  of  a  plank  and  one  on  alternate  sides  at  every  crossing 

of  a  timber ;  it  must  be  dubbed  to  an  uniform  surface  before  the  second  course  is  laid — the 

latter  to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank  and  one  at  each 

'  crossing  of  a  timber,  on  alternate  sides  of  the  plank. 

In  case  it  becomes  necessary  to  lay  a  timber  foundation  through  the  chamber,  either 
•as  a  whole  or  in  parjt,  only  one  course  of  flooring  plank  will  be  used. 

Mitre  Sills — to  be  of  the  best  description  of  white  oak  timber,  properly  squared 

and  di*essed  with  a  plane.    They  are  to  be  framed,  mortised,  tenonned 
and  secured  in  the  manner  shown  on  a  detailed  plan  to  be  furnished. 

The  main  sills  are  to  be  49  feet  long,  let  2  feet  into  the  wall  at  each  end  ;  they,  as 
-well  as  the  braces,  must  be  of  a  size  to  stand  19  x  19  inches  when  dressed.  The  mitre 
r  sills  are  to  be  19  x  19  inches,  checked   3   inches  into  the  platform  timbers,  and  are  to  be 
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tenonned  into  each  other  at  the  mitre,  and  ac  the  toe  tenonned  and  boxed  into  the  main 
silL  A  check  3  inches  deep  is  to  be  cut  in  the  lower  edge  of  the  mitre  sills,  to  receive 
the  ends  of  the  first  course  of  planking.  Before  they  are  put  together,  all  the  mortises, 
tenons  and  joints  must  be  well  coated  with  white  lead ;  and,  when  about  to  be  placed  in 
their  berths,  a  strip  of  oanvas,  well  saturated  with  boiling  tar,  is  to  be  placed  in  the  check 
formed  in  the  platform,  into  which  the  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  bj  straps  of  wrought  iron,  3^  inches 
wide  and  five-eighths  (|)  of  an  inch  thick,  let  in  flush,  fastened  with  bolts,  and  arranged 
as  shown  on  plan.  The  holes  through  them  must  be  punched  so  as  to  retain  the  fall 
strength  of  the  iron  ;  the  bolts  are  to  be  one  inch  and  a  half  (1^)  diameter,  have  upset 
heads — one-halt  of  them  to  be  2  feet  4  inches  long  and  well  ragged  at  the  point — ^the 
other  half  to  be  3  teet  or  more  in  length,  fox-wedged  and  let  into  the  rock  under  the 
platform. 

Masonry. — The  side  walls  of  the  new  lock  will  be  commenced  as  near  to  the  level  of 
6  feet  below  the  top  of  the  mitre  sills  of  the  present  guard  lock  as 
circumstances  will  permit,  and  be  carried  to  about  the  same  level  as  the  latter  or  to  a 
height  of  23  feet  8  inches. 

The  chamber  walls  are  to  be  9  fe#t  wide  at  bottom,  with  counterforts  in  rear,  6  feet 
long  in  line  of  wall  and  3  feet  projection,  placed  not  more  than  12^  feet  apart;  the 
recesses  are  to  be  2  feet  8  inches  deep  at  top,  9^  feet  wide  at  bottom. 

The  face  of  the  chamber  and  wings  is,  throughout,  to  have  a  batter  of  one  in  twenty 
four  ;  but  the  recess  walls  are  to  be  carried   up  plumb  on  both  front  and  rear,  except  for 
a  distance  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walla  will  be  carried  up  plumb  to  within  5  feet 
of  the  top,  thence  batter  to  the  rear  line  of  the  coping,  and  the  counterforts  will  terminate 
within  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  lock  must  be  of  approved,  sound  and  durable  stones  ;  those 
forming  the  face  work  must  be  of  the  best  class  of  gray  limestone,  free  from  drys,  seams 
or  other  defects,  and  must  be  at  least  equal  in  every  respect  to  the  b&st  of  the  stones  used 
in  the  present  ^.uard  lock  at  Lachine. 

The  face  stones  must  be  of  an  uniform  texture  and  color  and  laid  in  regular  courses  \ 
the  ashlar  work  niay  vary  from  1 2  to  30  inches  in  height,  the  thickest  coui'ses  invariably 
to  be  placed  at  the  bottom,  and  diminish  upwards  in  regular  succession  to  the  course 
under  the  coping  ;  but  when  a  course  of  cut  stone  exceeds  18  inches  in  height,  the  face  of 
the  chamber  may  be  made  up  of  two  courses  of  stones  of  equal  height. 

From  the  lower  end  of  the  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head 
to  1 2  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laid  so 
that  the  beds  and  end  joints  shall  not  exceed  three-sixteenths  of  an  inch. 

The  chamber  walls  between  the  [K)ints  above  mentioned  are  to  be  faced  with  a  good 
description  of  coursed  boucharded  work  (coping  excepted),  laid  so  that  the  beds  and  end 
joints  shall  not  exceed  three-eighths  of  an  inch. 

Cut  Stones — to  be  neatly  dressed  and  boucharded,  made  square,  bevelled  or  other- 
wise suited  to  the  positions  they  are  to  occupy  in  the  work.     Their 
arrises  must  be  kept  good,  their  upper  and  lower  beds  made  parallel  and  their  end  joints 
in  all  cases  kept  full  lor  at  least  two-thirds  the  depth  of  their  beds. 
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The  back  part  of  the  stones  must  be  hammei^  or  picked  off  to  sucli  lines  that  the 
backing  stones,  when  laid,  maj  form  with  them  joints  not  elcceeding  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall  and  not  less  than  two  and  three  feet  depth  of  bed  in  the  alternate 
coHrses.  In  each  course  must  be  headers  of  at  least  two  feet  length  of  face  and  4 J  feet, 
depth  of  bed,  placed  not  more  than  eleven  (11')  feet  apart*  from  centre  to  centre.  The 
headers  in  each  course  are  to  be  arranged  as  nearly  as  possible  mid- way  between  those  in 
the  course  immediately  below. 

No  two  yertical  joints  in  adjoining  courses  are  to  be  nearer  each  other  than  12  inches, 
and  care  must  be  taken  that  the  bond  in  rear  of  the  face  stone  is  properly  formed 
throughout. 

When  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the  sti*etchers 
in  the  alternate  courses  must  be  at  least  1^  times  their  height,  and  the  headers  2|-  times 
their  height,  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  two-thiixls  (f)  the 
length  of  its  face. 

Hollow  Quoins — to  be  alternately  headers  and  stretchers,  the  former  at  least  4^ 

feet  face  and  5j^  feet  depth  of  bed ;  the  latter  5^  feet  face  and  4|> 
feet  bed  in  the  top  courses,  increasing  in  dimensions  downwards  at  a  rate  suited  to  the 
batter  of  the  wall.  The  headers  are  to  be  checked  so  as  to  bond  at  least  one  foot  over 
the  face  stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually 
increasing  downwards  at  a  rate  corresponding  to  the  batter  of  the  wall ;  the  hollow  to  be 
dressed  out  tnie  and  smooth  to  a  radius  of  8  inches,  from  which  the  heel  is  to  run  off 
obliquely  to  the  line  of  the  wall.  Patterns  for  the  hollow  quoins  will  be  furnished  by 
the  engineer,  after  the  contractor  has  given  the  height  of  the  courses  he  intends  to  use. 

Kecess  Quoins — to  be   also   4^  x  5^   feet,  and  6j^  x  4|  feet,  laid  alternately  out- 
bond  and  in-bond,  bevelled,  as  shown  on  plan ;  the  headers  to  be 
checked  so  as  to  make  return-bond  with  the  ashlar  of  the  recess. 

Chain  Wells  and  Man-Holes. — There  are  to  be  eight  chain  wells  in  the  position 

'  indicated  on  the  plan  ;  each  well  will  be  two  feet 

square  inside,  and  the  man-holes  from  them  to  the  front  of  the  lock  walls  are  to  be  msuie 
at  the  angles  and  widths  to  permit  the  play  of  the  chains,  and  of  such  height  as  the 
engineer  may  direct. 

■ 

The  sills  and  lintels  to  be  of  stone  sufficiently  large  to  reach  across  the  opening  and 
one  foot  on  each  side ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to  prevent 
the  chain  when  slack  lodging  in  the  man-holes  ;  (leaves  for  the  drag  chains  are  to  be 
inserted  and  secured  near  the  upper- inner  angles  of  the  man  holes.  The  face  stones  of 
the  wells  and  mah-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face  walls 
of  the  recess,  and  are  to  be  properly  bonded  over  and  with  each  other  at  the  angles. 

Checks. — For  the  r^eption  of  stop-water  timbers,  two  checks  are  to  be  formed  in 
the  face  of  the  wings  at  both  ends  of  the  lock ;  they  are  to  be  arranged  as 
shown  on  plan,  be  2  feet  apart,  12  inches   wide  and  6  inches  deep  at  the  top,  and  made 
plumb  in  the  rear. 

Coursed  Work — for  the  face  of  the  chamber  walls  may  be  9  inches  high  and  upwards, 

but  a  course  once  commenced  must  be  continued  the  same  height 
throughout,  and  in  no  cases  will  more  than  two  courses  be  allowed  to  make  up  the  height 
of  one  course  of  cut  stone.     They  must  be  at  least  20  and  30  inches  depth  of  bed  in  the 
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alternate  courses,  and  have  not  less  than  2  feet  length  of  face  in  line  of  wall.  In  every 
coarse  there  are  to  bo  headers  of  at  least  20  inches  length  of  face  and '4  feet  depth  of  bed, 
placed  not  more  than  12  feet  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headers  and  stretchers  must  be  at  least  two-thirds 
the  length  of  their  fac^. 

The  face  of  the  stones  mast  be  dr^sed  to  the  batter  of  the  wall,  boncharded  and  the 
arrises  kept  good.  The  upper  and  lower  beds  must  be  made  parallel  for  their  entire 
depth,  and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole 
to  be  dressed  so  that  the  horizontal  and  vertical  joints  of  the  stone,  when  in  place^  shall 
not  exceed  three-eighths  of  an  inch. 

Backing — to  be  of  an  approved  class  of  large,  well-sha{)ed  stones  not  less  than  6 

inches  in  thickness  and  4  feet  area  of  bed,  laid  level  in  full  mortar  beds 

and  properly  bonded  throughout  the  wall ;  where  the  depth  of  the  face  stone  equals  or 

exceeds  12  inches,  two  thicknesses  of  backing  may  be  used,  provided  their  joint  depth  does 

not  exceed  that  of  the  face  work. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  an  uniform  and 
equal  bearing  on  the  course  below.     No  pinning  will  be  permitted. 

.  The  edges  of  all  thin  wedge-shaped  stones  must  be  broken  off  so  as  to  be  at  least  6 
inches  thick,  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stone,  it  must 
be  still  further  reduced.  After  this  has  been  done^  the  stone  laid  and  the  vertical  joints 
properly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  the  next  course. 

The  backing  stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  stone 
against  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall.  The  black 
limestone  used  for  ordinary  building  purposes  in  Montreal  will  not  be  allowed  in  the  work. 

Coping  Stones — of  the  chamber,  recesses   and  wing  walls  are  to  be  4  feet  wide  on 

top,  increasing  in  width  downwards  to  the  frost  batter  in  the  rear 
and  to  the  face  batter  of  the  walls,  except  in  the  recesses,  where  the  face  will  be  plumb. 
They  are  to  be  at  least  15  inches  in  height  of  course,  and  )iot  less  than  4  feet  long  in  line 
of  wall. 

Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces,  will  extend  over  the 
buttresses  for  the  chain  wells^  for  the  arrangements  of  which,  as  well  as  for  the  quoins,  a 
detailed  plan  will  be  furnished. 

The  lower  quoin  coping  must,  however,  be  at  least  6^  feet  square  on  top  and  2  feet 
depth  of  bed. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full,  the  upper  bed  and  face 
neatly  dressed  and  the  inner  top  arris  rounded  off  to  a  radius  of  three,  inches.  The  whole 
to  be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 

A  dowel,  4  inches  long,  l^inch  iron,  to  be  inserted  in  every  joint  15  inches  back 
from  the  face  and  6  inches  from  the  top. 

Checks — for  the  reception  of  stop-water  timbers  are  to  be  formed  on  the  face  sides 
of  the  lower  wing  walls  and  above  the  guard  gate,  two  on  each  side  of  the 
channel  way  at  the  respective  places ;  they  are  to  be  2  feet  apart,  1 2  inches  wide  and  0 
mches  deep  at  the  top,  and  made  so  they  can  be  carried  up  plumb  in  the  rear. 
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Bridge  Seat,  Guard  Gate,  etc. — To  form  bearings  for  a  swing  bridge,  walls  are 

to  be  extended  upward  in  continuation  of  those 
of  the  lock,  in  which  recesses  are  to  be  fonned  and  other  arrangements  made  for  a  guard 
gate,  such  as  will  occupy  a  horizontal  position  when  not  in  use,  and  stand  vertically  when 
required  to  shut  off"  the  water. 

These  walls  are  generally  to  be  made  9  feet  wide  at  bottom  and  have  a  face  batter  of 
one  in  twenty  four ;  they  are  to  be  curved  at  the  upper  end  and  be  of  the  respective 
lengths,  shapes  and  dimensions  represented  on  the  general  plan.. 

They  are  for  the  most  part  to  be  of  a  like  class  of  masonry,  laid  throughout  in 
liydraulic  eement  mortar,  as  described  for  the  chamber  walls  of  the  lock  ;  the  wholes  to  be 
arranged,  recessed,  curved  and  otherwise  adapted  for  the  toe  and  heel  as  well  as  for  the 
turntable  on  which  the  bridge  is  to  move,  and  all  other  work  connected  with  the 
masonry  done  that  may  be  required  to  carry  out  efficiently  and  satisfactorily  the  contem- 
plated design. 

The  foundation  of  the  wall  for  carrying  the  heel  track  of  the  bridy:e  is  to  be  at  least 
six  feet  below  the  surface  of  the  embankment  in  rear  of  the  lock  wall,  and  that  part  of  the 
foundation  for  the  seat  of  the  turntable  north  of  the  side  (wall  is  to  be  laid  at  8  feet 
below  the  top  of  the  lock  coping,  and  must  be  formed  either  of  timber  and  plank  or  a 
stratum  of  concrete,  as  may  be  directed. 

The  coping  stones  are  to  be  at  least  15  inches  in  depth  j  on  the  side  walls  or  extension 
of  those  of  the  lock  they  are  to  be  4  feet  in  width  •n  top  and  those  on  the  turntable 
pier  must  be  from  4  to  6  feet  in  width,  according  to  their  position,  so  as  to  form  a,  circle 
to  support  the  track  for  the  rollers.  They  must  all  be  full  bedded  throughout  and  dressed 
so  as  to  lay  to  joints  not  exceeding  one-fourth  of  an  inch,  and  the  top  must  have  a  fair 
surface,  be  neatly  boucharded  and,  where  required,  the  outer  top  arrises  are  to  be  rounded 
off. 

Tlie  pivot- stone  im  be  not  leia  than  6  feet  square  and  2  feet  depth  of  bed  ;  the  space 
between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  the  same  thickness 
as  the  latter,  properly  dressed  and  jointed  to  the  width  and  be  at  least  ^}  feet  in  length. 

The  descent  from  the  lock  wall  coping  at  the  lower  end  on  both  sides  is  to  be  made 
by  means  of  a  flight  of  steps  not  exceeding  nine  inches  rise,  cut  out  of  the  solid,  for  the 
full  width  of  coping,  treads  to  be  of  an  imiform  width  of  at  least  1 2  inches. 

A  flight  of  steps  2^  feet  in,  length  is  also  to  be  ciit  out  of  the  solid  to  form  a  side 
ascent  to  the  bridge  at  both  ends  and  on  both  sides. 

At  all  the  four  corners  of  the  bridge,  circular  parapet  walls  are  to  be  built  and  piers 
carried  up ;  these  walls  are  to  be  of  cut  stone  and  all  the  workmanship  and  materials 
connected  with  them  must  be  of  the  best  class. 

Guard  Gate. — At  about  40  feet  above  the  upper  quoins  of  the  rock,  a  recess  is  to 

be  made  in  both  of  the  side  walls,  as  well  as  in  the  bottom,  for  a 
guard  gate.  This  gate  is  to  be  so  arranged  as  to  occupy  a  horizontal  position  below  the 
bottom  of  the  channel  when  not  in  use,  and  to  stand  vertically  when  required  to  shut 
oft  the  water.  The  recesses  in  the  walls  are  to  be  20  feet  in  length,  parallel  with  the 
channel  and  are  to  have  quoins  of  like  dimensions,  arranged  in  a  similar  manner  as 
described  for  those  connected  with  the  recesses  of  the  lock. 
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For  2  feet  above  and  3  feet^below  the  vertical  lines  of  the  recesses  in  the  aide  walls, 
or  for  a  distance  of  25  feet,  the  bottom  is  to  be  sunk  4^  feet  lower  than  that  of  the 
channel  for  at  least  3  feet  beyond  the  ^  face  lines  of  the  walls  on  both  sides.  On  the 
bottom  of  this  horizontal  recess,  ranges  of  pine  timber  of  the  full  length  to  extend  at  least 
18  inches  under  the  side  walls  are  to  be  laid  12  inches  apart  upon  full  beds  of  cement 
mortar,  and  the  spaces  between  them  filled  with  concrete. 

At  the  up-stream  side  of  the  recess,  a  wall  of  timber  2^  feet  or  more  in  thickness  is  to 
be  carried  up  to  the  height  of  the  bottom  of  the  channel  and  connected  with  a  stop-water 
timber  let  into  the  rock  underneath  and  secured  as  described  for  the  stop-waters  at  the 
mitre  sill  platforms.  The  timbers  forming  this  wall  must  be  dressed  and  jointed  with  a 
plane,  be  fastened  to  each  other  horizontally  with  screw-bolts,  and  vertically  to  the  rock 
underneath  with  such  a  number  of  fox-wedged  bolts  of  l^inch  iron  as  may  be  directed 
at  the  time  when  this  portion  of  the  work  is  in  progress. 

At  the  lower  or  lock  side  of  the  recess,  a  platform  of  dressed  and  well-jointed  oak 
timber  of  at  least  five  feet  in  width  is  to  be  laid  at  a  few  inches  below  the  bottom  level  of 
the  channel,  the  timbers  of  which  are  to  be  secured  to  each  other  with  three  or  more  bolts 
1^  inches  diameter  passing  horizontally  through  them,  the  ends  of  the  bolts  to  have 
double  nuts  and  washers  and  be  connected  with  shackle-bolts  passing  down  into  and 
secured  to  the  rock. 

The  breast  of  the  recess  is  also  to  be  of  dressed  and  well-jointed  timbers  of  a  height 
to  make  up  the  space  between  the  bottom  ot  the  recess  and  lower  side  ot  the  platform. 

The  lower  timl>er  of  the  breast  is  to  be  checked  to  receive  the  ends  of  the  plank  with 
which  the  bottom  of  the  recess  is  to  be  floored,  and  the  lower  timber  of  the  platform  is  to 
be  checked  to  receive  the  ends  of  the  floor  plank  of  the  lock  recess. 

■ 

The  timber  on  the  up-stream  side  of  the  platform  must  be  of  the  best  description  of 
white  oak,  18  x  20  inches,  and  is  to  have  the  up-stream  upper  edge  hollowed  out  for  the 
gate  as  shewn  on  plan. 

All  the  timBer  of  the  platform,  breast  and  recess  must  be  of  sufficient  length  to  reach 
across  the  channel- way  and  pass  at  least  18  inches  into  the  walls  pn  both  sides. 

The  space  under  the  platform  and  bet^veen  it  and  the  breast  must  be  filled  with 
concrete  and  everything  done  to  render  the  whole  water-tight. 

In  the  event  of  it  being  subsequently  determined  to  form  the  upper  breast  of 
masonry,  a  larger  space  must  be  excavated  for  it,  and  the  wall  must  be  built  of  large 
blocks  of  stone  laid  on  the  top  of  the  recess  floor  and  carried  up  to  within  a  few  inches 
of  the  channel-way. 

Mortar. — The  whole  masonry  of  the  locks  and  other  structures  above  described 
must  be  laid  in  mortar  made  of  the  best  hydraulic  cement,  mixed  with 
clean,  large  grained,  sharp   sand,  generally  in   the  proportion  of  two  of  sand  to  one  of 
cement,  or  such  other  proportions  as  may^be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  used 
must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided  by 
the  contractors.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate 
use,  and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  in 
charge. 
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Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  one  and  a  half  of  clean,  sharp  sand  to  one  of  cement  and 
adding  as  much  water  as  may  be  required  to  make  the  whole  run  freely  when  properly 
mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be  washed. 

When  the  works  are  in  progress,  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  backing  must  be  well  washed  if  clay  or  other  soil 
adheres  to  them,  and  in  warm  weather  the  beds  and  joints  of  the  stone  must  be  moistened 
with  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  them  are  allowed  to  remain  in  an  unfinished 
fstate  over  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thoroughly 
protect  them  from  the  action  of  frost. 

Contractors  should  bear  in  mind  when  tendeiing,  that  black  limestone,  such  as  used 
for  ordinary  building  purposes  in  Montreal,  will  not  be  allowed  in  any  part  of  the  work 
connected  with  the  section. 

CoNCRErE, — where  used,  must  consist  of  an  approved  quality  of  stone,  broken  to  cubes 
of  1^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement  and  clean, 
sharp  sand,  in  such  proportions  as  may  be  required. 

Order  of  Building. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 

have  more  than  two  unfinished  courses  at  one  time,  and  -so 
that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the 
work  before  they  are  brought  on  to  the  wsJls  ;  and  all  the  vertical  joints  of  one  course 
are  to  be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
must  be  provided  by  the  contractor,  and  every  precaution  adopted  to  gaard  against 
disturbing  the  stones  after  they  are  laid. 

Prom  the  foundation  up  to  the  top  of  the  rock,  the  spaces  between  the  walls  and 
sides  of  cut  are  to  be  filled  with  concrete,  or  so  much  of  them  as  may  be  directed. 

Puddle  Bed — in  rear  of  the  lock  walls  to  be  3  feet  in  width,  carried  the  entire 

height ;  it  must  be  made  of  the  best  description  of  material  that  can 
be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and 
pounded,  and  everything  done  to  render  the  whole  impervious  to  water.  Puddle  beds 
where  required  at  other  places  are  to  be  made  in  a  similar  way,  and  of  such  dimensions 
as  may  be  directed. 

The  embankments  at  the  baek  of  the  walls,  made  up  in  the  manner  before  described, 
are  to  be  at  least  25  feet  in  width,  and  have  a  declivity  of  6  inches  outward  from  the 
lock,  to  such  ditches  as  may  be  required  to  carry  off  the  surface  water. 

The  superstructure  of  the  swing  bridge,  also  the  machinery  required  for  working  it, 
as  well  as  tne  lock  gates,  will  be  made  separate  contracts  ;  but  all  the  masonry  required 
to  be  done  on  the  section  is  to  be  built  by  the  contractor  for  the  lock. 
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In  all  matters  connected  ^vith  the  prosecution  of  the  works,  th«  transportation  andT 
delirery  of  materials  of  anj  kind  required  for  them,  or  in  making  arrangements  for  these 
purposes,  the  contractor  m«st  be  governed  by  the  canal  regulations  and  the  interpreta- 
tion put  uptn  them  by  the  oflScer  entrusted  with  that  duty  ;  he  must  further  use  every 
precaution  to  guard  against  interrupting,  impeding  or  in  any  way  interfering  with  the 
navigation,  as  he  will  be  held  strictly  and  legally  liable  for  all  damage,  loss  or  detention 
that  any  vessel,  when  passing  through  the  canal,  may  sustain  from  any  of  his  acts, 
whether  such  may  result  from  a  desire  to  prosecute  the  works,  inattention  or  any  other 
cause. 

Before  the  existing  roadway  which  passes  through  the  section  is  obstructed  or  in  any 
way  disturbed,  the  contractor  must  provide,  at  his  own  cost  and  expense,  satisfactoiy 
means  for  the  public  travel  to  pass  freely  at  this  place,  either  by  the  construction  of  a 
temporary  bridge,  or  some  other  way,  by  which  the  general  travel  will  be  accommodated. 
It  is  further  to  be  clearly  and  distinctly  understood  that  he  (the  contractor)  shall  be  held 
strictly  and  legally  liable  and  responsible  for  keeping  the  crossing  in  such  a  condition 
that  it  can  be  safely  used  during  the  whole  time  the  work  in  progress,  and  that  he  will 
remove,  at  his  own  cost,  when  directed,  any  bridge  or  tempers '•v  mean»of  crossing  that 
may  have  been  left  or  formed. 

It  is  further  to  be  clearly  and  distinctly  underetood  that  the  contractor  for  thb 
section  shall  give  every  facility,  that  the  engineer  in  charge  may  consider  reasonable  and 
fair,  in  the  way  of  access  to  Section  No.  11. 

Parties  tendering  are  especially  requested  to  bear  in  mind  that  all  the  works  of 
excavation  on  this  section  must  be  proceeded  with  during  the  present  winter,  and  that 
arrangements  must  be  made  for  carrying  them  on  in  an  expeditious  and  satisfactory 
manner  as  soon  as  the  person  whose  tender  has  been  accepted  sball  have  been  notified  to 
that  effect  by  theJDepartment  of  Public  Works. 

The  bulk  sum  tendered  for  iinwatering  the  works  must  embrace  the  cost  of 
constructing  all  coffer-dams  required  to  keep  out  the  water  of  the  River  St.  Lawrence,  as- 
well  as  that  of  the  present  canal,  and  to  guard  against  leakage,  springs  or  surface  drain- 
age, together  with  the  expense  of  pumping,  baling,  removing  ice  and  snow,  and  every 
contingency  directly  or  indirectly  connected  with  unwatering  the  lock  pit  and  adjoining 
reaches  ef  the  can.'vl,  dui*ing  the  progress  of  the  operations,  and  up  to  the  full  completion 
of  the  whole  undertaking,  and  the  satisfactory  removal  of  all  coffer  dams  and  other 
temporary  works. 

Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  comtemplated 

arrangements  and  general  mode  of  construction,  but  detailed 
working  drawings,  arranged,  modified  and  adapted  to  the  locality,  and  for  all  such  parts 
of  the  structures  as  may  be  required,  will  be  furnished  as  the  works  proceed. 

The  contractor  must  provide,  at  his  own  cost  and  expense,  all  the  service  ground  that 
may  be  required  for  temporary  roads,  or  for  placing  and  preparing  materials  beyond  the 
limits  of  the  unoccupied  canal  lands  adjoining  the  section. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials,  and  furnish 
aU  plant,  tools,  vessels,  machinery,  equipments,  labor  and  everything  necessary  for  the 
satisfactory  execution  and  completion  of  the  different  works  contemplated  in  the  foregoing 
specification. 

All  the  materials  used  in  the  works  must  be  of  the  best  class  of  their  respective  kinds, 
and  the  prices  tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their 
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purchase,  delivery,  workmanship  and  every  contingency  connected  with  the  due  prosecu- 
tion of  the  different  works,  as  herein  described,  and  the  instimctions  that  may  from  time 
to  time  be  given  by  the  engineer  or  other  authorized  oflScer. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signature,  the 
nature  of  the  occupation  and  place  of  resideoce  of  each  member  of  the  same. 

i'or  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real  estate, 
or  by  deposit  of  money,  public  or  municipal  securities,  or  bank  stock  to  an  amount  of 
five  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

Ilo  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of  these 
conditions  as  well  as  for  the  due  performance  of  the  works  embraced  in  the  contract. 

The  works  connected  with  the  excavation  of  the  lock  pit  and  section  are  to  be  com- 
menced immediately  after  the  person  or  persona  whose  tender  has  been  accepted  shall 
have  been  notified  and  directed  to  do  so  by  the  Department  of  Public  Works,  and  must 
be  proceeded  with  in  an  expeditious  manner,  such  as  will  satisfy  the  Minister  of  Public 
Works  that  energetic  efforts  are  being  made  to  do  as  much  of  the  work  this  winter  as 
can  possibly  be  done,  and  the  rate  of  progress  in  other  respects  must  be  such  as  to  satisfy 
the  Department  of  Public  Works  that  the  whole  of  the  works  embraced  in  the  contract 
«an  be  fully  completed  on  or  before  the  25th  day  of  April,  1878. 

JOHN  PAGE, 

GkieJ  Engineer  q/  Fublio 
Ottawa,  3rd  January,  187G. 


APPENDIX  No.  46. 


LACHINE    CANAL. 


SPECIFICATION  of  Work  to  be  done  for  the  formation  of  nsw 
ENTRANCE  CHANNEL  and  BASIN  at  LACHINEy  SECTION 
No.  ELEVEN. 


The  entrance  to  the  enlarged  canal  is  to  be  on  the  south-eastern  or  river  side  of  the 
-channel  at  present  in  use.  It  is  to  be  formed  by  a  continuoas  line  of  pier  work  about 
6,200  feet  in  length,  placed  for  the  most  part  in  the  position  indicated  on  the  general  plan 
exhibited ;  but  the  Department  of  Public  Works  reserves  to  itself  the  right  of  changing 
the  whole  or  any  part  of  the  line  three  hundred  feet  either  to  the  right  or  left  of  that 
represented,  or  for  such  other  distance,  in  either  direction,  as  may  be  considered  advan- 
tageous for  effecting  the  object  contemplated. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either  before 
the  works  ai*e  commenced  or  during  their  progress,  without  giving  cause  for  any  increase 
or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

The  channel  is  to  be  made  two  hundred  feet  in  width,  and  sunk  uniformly  to  the 
depth  of  six  feet  below  the  top  of  the  mitre  sills  of  the  present  guard  lock. 

Contractors  when  tendering  for  this  section  should  bear  in  miiid  that,  except 
for  a  short  distance  at  its  lower  end,  the  whole  area  occupied  by  the  works  upon  it  is  in 
the  river,  and  at  some  places  strong  currents  must  unavoidably  be  encountered. 

As  the  material  to  be  removed,  except  near  the  bank  of  the  river,  consists  for  the 
most  part,  if  not  wholly,  of  rock  in  position,'an*angements  are  to  be  made  with  a  view  of 
enabling  a  large  portion  of  the  space  to  be  unwatered,  so  that  if  possible  the  bulk  of  the 
excavation  may  be  done  in  the  usual  way. 

To  effect  this  object,  about  3,600  lineal  feet  of  the  pier  from  the  bank  of  the  river 
•upwards  is  to  be  formed  of  two  ranges  of  cribs  each  15  feet  wide,  placed  6  feet  apart ;  thiB 
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space  must  be  properly  cleared  out,  be  lined  with  deals  and  filled  with  the  best  description 
of  puddle. 

0 

Within  a  distance  of  120  feet  above  the  place  whei'e  the  double  crib  work  terminates, 
the  width  is  gradually  to  diminish  to  30  feet,  and  continue  at  that  width  to  the  lower 
side  of  the  ice-breaker  that  is  to  form  the  head  of  the  pier. 

The  superstructure  to  be  carried  to  about  the  same  height  as  the  coping  of  the  guard 
lock,  for  600  feet  at  the  upper  end  it  will  be  of  pine  timber  and  at  all  other  places  it  is 
to  be  of  stone  hand  laid  and  faced  wholly  on  one  side  and  partly  on  both  sides  with 
masonry  built  in  cement  mortar. 

A  dam  is  to  be  built  access  the  water-way  near  Station  No.  415,  which  is  to  connect 
with  a  puddle  wall  supported  by  a  line  of  rough  crib  work  sunk  alongside  the  south-easterly 
side  of  the  old  pier,  from  the  place  mentioned  inwards  to  the  bank  of  the  river,  etc. 

All  the  works  to  be  executed  in  the  manner  herein  described  and  at  the  time  required 
by  the  Department  of  Public  Works. 

Crib  Work — to  be  of  the  full  width   above  stated  for  the  respective  places  and  in 

lengths  of  at  least  30  feet.  The  side  and  end  timbers  must  be  12 
inches  square  and  invariably  be  straight,  sound  and  full  or  the  edges  for  their  entire 
length. 

•  . 
Framing. — The  outer  or  face  timbers  on  both  sides  of  the  cribs  must  be  framed  and 
laid  so  that  the  horizontal  joints  between  tbe  different  courses  shall  be 
close  for  at  least  two-thirds  of  their  length,  and  at  no  place  exceed  one-half  (|)  an  inch. 
At  the  angles  they  are  to  be  connected  by  double-bevelled  dovetails  arranged  so  that 
every  end  timber  shall  be  dovetailed  into  two  side  tin)bers,  and  the  side  timbers  be 
similarly  placed  between  those  forming  the  ends.  At  each  corner  in  every  course  a 
rag-bolt  12  inches  long  and  five-eighths  (|)  of  an  inch  diameter  is  to  be  driven  through 
tbe  dovetail. 

Cross  Ties — to  .be  of  flatted  timber  10  inches  thick,  of  a  sufficient  size  to  square 

10*  X  1 1"  inches  at  both  ends  and  of  the  full  length  of  the  outside 
width  of  the  cribs.  They  are  to  be  placed  not  more  than  10  feet  apart  and  so  arranged 
that  tUe  ties  resting  on  the  difierent  rounds  of  timber  shall  be  mid-way  between  those  of 
the  courses  immediately  below  and  above.  Their  ends  are  to  be  dovetailed  4  inches  into 
tbe  timbers  under  and  over  them,  and  have  a  square  shoulder  of  1  inch  on  both  the  upper 
and  lowev  sided.  The  dovetail  to  splay  1^  inches  on  each  side,  so  as  to  stand  8  iaches  at 
the  neck  and  1 1  inches  at  the  outer  end. 

A  rag-bolt  2  feet  long,  seven-eighths  (J)  of  an  inch  diameter  is  to  be  driven  through 
the  head  of  each  tie,  passing  through  the  course  on  which  it  rests  and  into  the  course 
below. 

Longitudinal  Ties. — In  all  the  cribs  above  the  water-tight  part  of  the  pier  longitu- 
dinal ties  10  inches  thick  are  to  be  framed  into  and  dovetkiled 
between  the  alternate  tiers  of  end  timbers  and  be  secured  by  bolts  of  similar  dimensions 
and  in  like  manner  as  described  for  the  transverse  ties.  They  are  to  be  notched  into  the 
•cross  ties  and  fastened  at  the  crossings  by  means  of  white  oak  treenails  2  inches 
diameter  and  16  inches  long. 

In  the  cribs  forming  the  head  or  termination  of  the  pier  there  must  be  longitudinal 
ties  in  every  course,  placed  alternately  10  feet  and  20  feet  on  the  outer  sides. 
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The  cribs  ai-e  to  be  further  secured  by  vertical  ranges  of  binders  jjlaced  inside  and 
extending  from  the  lowest  side  timber  up  to  the  water  line.  There  are  to  be  three 
ranges  on  a  side,  i.e.,  one  at  or  near  each  angle  and  another  in  the  centre,  making  in  all  six 
vertical  i-anges  in  a  crib,  and  to  afford  a  fair  bearing  for  which  the  side  timbers  must  be 
"  spotted/' 

The  binders  ai-e  to  be  of  plank  4  inches  thick  and  10  inches  wide,  fastened  from  the 
inside  by  10-inch  spikes  five-eighths  (f )  of  an  inch  diameter,  two  driven  throng  each 
plank  into  the  lowest  side  pieces  or  that  on  which  the  ballast  floor  rests,  and  one  at  every 
crossing  of  a  side  timber  from  the  floor  upwards.  They  may  be  put  on  in  lengths  of  from 
8  to  10  feet  or  more,  but  they  must  be  so  arranged  that  the  upper  length  shall  in  all 
cases  reach  down  at  least  18  inches  lower  than  the  top  of  the  plank  of  t^e  same  range, 
and  care  must  be  taken  to  have  their  top  and  bottom  ends  well  fastened. 

Ballast  Floors — to  be  of  flattened  timbers  10  inches  in  thickness  for  all  the  cribs 

above  the  water-tight  part  of  the  pier  and  of  the  full  length  to 
j)ass  through  the  respective  cribs.  They  are  to  be  laid  transversely  from  eighteen  to 
twenty-four  inches  apart,  or  such  other  less  or  greater  distance  apart  a.s  circamstan2e8  may 
requii'e,  and  rest  on  either  the  first  or  second  course  of  side  timbers  as  may  be  directed, 
and  to  which,  each  piece  at  both  ends,  is  to  be  fastened  by  a  i*ag-bolt  three-fourths  (f )  of 
an  inch  diameter  and  18  inches  long.  When  considered  necessary  to  place  the  ballast 
floor  on  the  second  course  of  side  timbers  there  must  bp  two  or  more  longitudinal  pieces 
dovetailed  into  and  secured  to  the  end  pieces  at  the  proper  height  to  form  bearings  for 
the  floor.  • 

The  cribs,  from  the  bottom  upwards  to  low-water  line,  may  bo  formed  either  of  pine* 
oak,  elm,  ash  or  tamarac  timber ;  but  whatever  kind  is  used,  it  must  be  of  the  fuU 
dimensions,  straight  and  of  good  quality,  free  from  shakes,  sap-wood,  nnsound  knots 
or  other  defects. 

Before  a  crib  is  put  together,  the  contractor  m\ist  in  all  cases  take  correct  close 
soundings  over  the  place  it  is  to  occupy  when  sunk,  and  any  boulder  stone,  or  abmpt 
iiTegularities  found  within  range  ctf  the  pier  must  be  removed,  hollows  or  deep  depiw- 
sions  of  less  width  than  20  feet  on  same  line  must  be  carefully^  filled  and  levelled  up 
with  stone,  under  the  supervision  of  a  Diver  employed  by  the  contractor  for  that  parpose, 
and  when  irregularities  are  of  a  nature  that  they  cannot  be  retnoved,  the  bottom  ot  the 
crib  must  be  adapted  to  them,  so  that  when  placed  in  its  berth,  the  sides  and  ends  shall 
be  plumbj  and  the  whole  form  a  line  corresponding  to  that  marked  o\rt  by  the  oflicer  in 
charge. 

Immediately  after  a  crib  has  been  moored  in  the  right  position,  the  contractor 
must  lay  a  platfornl  of  plank  over  it,  of  suflicient  size  and  strength  to  carry  stone  enough 
to  sink  it.  and  when  sunk  and  ascertained  to  be  in  the  proper  line  and  place,  the  crib  is 
to  be  filled  with  an  approved  class  of  moderate-sized  stone,  packed  as  closely  as  possible. 

From  the  wMer-tight  part  of  the  pier  upwards,  tlie  top  of  the  crib  work  is  to  be  kept 
as  nearly  as  practicable  at  a  heii^ht  corresponding  with  9  feet  water  on  the  mitre  sill  of 
the  present  guard  lock. 

As  previously  stated,  600  feet  at  the  upper  end  ot  the  pier  is  to  be  of  timber  woik 
filled  with  stone,  carried  up  to  a  like  height  as  other  parts  of  the  line,  and  built  in  niann^ 
following : — 

Superstructure — to  nave  a  batter  of  one'  in  twelve  on  the  face ;  built  of  pinf 

timber  12  inches  square,  generally  in  pieces  not  less  than  4^^ 
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feet  long,  or  of  such  other  lengths  as  will  break  over  and  upon  the  different  cribs.  Thej 
are  to  be  scarfed  at  the  end  where  they  connect ;  the  scarf  to  be  square  *at  heel  and  toe, 
•and  have  a  lap  of  18  inches,  with  a  block  underneath,  and  be  secured  with  a  bolt  18 
inches  long  and  three-quarters  (|)  of  an  inch  diameter. 

The  timber  must  be  counterhewn  if  required,  and  laid  so  as  to  leave  a  space  of  one 
inch  and  a  half  between  the  courses.  The  top  tier  on  both  sides  to  be  rebated  to  receive 
the  ends  of  the  covering  plank,  if  so  directed. 

Transverse  Ties — of  flattened  pine  timber,  of  a  size  to  sqnai*e  10  x  12  inches  at 

both  ends,  and  of  sufficient  length  to  extend  across  the  pier  are 
to  be  placed  in  every  course,  not  more  than  10  feet  apart.  Their  ends  are  to  be  dovetailed 
3^  inches  into  the  side  pieces  under  and  over  them,  in  like  manner  as  described  for  the 
cribs. 

TXnder  the  head  of  each  tie,  at  the  joint  between  the  courses  immediately  below  it, 
a  block  2"  x  11"  x  1 1  inches  is  to  bd  inserted  to  give  an  uniform  bearing,  and  a  rag-bolt 
2^  feet  long,  seven-eighths  (|)  of  an  inch  diameter  is  to  be  driven  through  the  h^wl  of 
each  tie,  passing  down  through  the  course  on  which  it  rests,  the  block  and  course  under 
it,  and  4  inches  into  the  head  of  the  next  cross  tie. 

LoNGiTUDiKAL  TIMBERS — of  flatted  pine  are  to  be  carried  up  between  thQ  alternate 

courses  of  like  dimensions,  be  framed,  notched  into  the 
•cross  ties,  arid  secured  generally  as  described  for  those  in  the  cribs. 

Binding  Pieces — of  4"  x  10  inches  pine  plank  are  to  be  placed  vertically  inside 

for  the  entire  height,  and  fastened  with  spikes,  five-eighths  (§)  of 
.an  inch  diameter,  10  inches  long,  one  at  every  crossing  of  a  face  timber.  They  are  to  be 
not  more  than  14  feet  apart,  and  are  in  every  case  to  form  continuations  of  the  respective 
.i-anges  underneath. 

Stringers. — To  form  bearings  for  the  top  covering,  five  stringers,  each  7  x  10 
inches,  of  pine,  are  to  be  laid  the  whole  length  of  that  part  of  the 
pier,  secured  to  the  qross  ties,  and  placed  at  a  like  height  as  the  bottom  of  the  rebate 
•made  in  the  top  tier  of  side  timbers.  « 

The  whole  interior  of  the  superstructure  must  be  filled  with  a  good  class  of  stone, 
<^arried  up  as  the  timber  work  pVoceeds,  and  care  taken  to  pack  them  well  around  and 
between  the  ties,  as  well  us  to  have  the  top  part  properly  levelled. 

Top  Covering — to  be  3-incli  pine  plank  of  sufficient  length  to  fill  the  rebate,  or  to 

pass  over  the  side  timbers  and  meet  on  the  centre  stiinger.  They 
are  to  be  laid  crosswise,  one  inch  apart,  and  be  fastened  at  the  ends  and  at  every  crossing 
of  a     ringer,  with  7 -inch  pressed  spikes. 

If  directed,  the  covering  is  to  bo  further  secured  by  chamfered  cap-pieces  of  white 
•oak  or  rock  elm,  each  10"  x  6  inches,  one  range  laid  along  each  side  of  the  pier  and 
another  in  the  centre  over  the  joinings  of  the  plank.  The  cap-pieces  to  be  fastened'With 
•rag-bolts,  three-fourths  (|)  of  an  inch  diameter  and  18  inches  long. 

The  superstructure  of  this  portion  of  the  pier  is,  at  the  lower  end,  to  be  returned,  and 
^  proper  connection  made  between  it  and  the  adjoiniag  masonry. 

At  the-  upper  end  of  the  pier  a  sloping  ice  breaker  is  to  be  formed,  the  bottom  width 
•of  which  is  to  be  about  90  feet.     It  is  to  be  made  to  stand  15  feat  further  up  stream  in 
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the  centre  than  a][  the  sides,  or  it  may  be  made  so  that  the  landward  side  will  stand  20 
feet  or  more  beyond  the  outer  side,  or  that  next  the  river.  The  top  of  it  on  the  front 
and  rear  side  of  the  pier,  and  the  upper  end,  formed  in  two  divisions,  each  inclining  out- 
wards from  the  centre,  are  all  to  be  made  with  a  slope  of  about  three  horizontal  to  one 
vertical,  from  a  point,  as  nearly  as  possible,  four  feet  below  the  water  line  upwai-ds  to  the 
top  of  the  pier.  It  will  be  made  crowning  in  the  centre  of  each  of  the  two  middle 
divisions,  and  covered  longitudinally  on  all  sides  with  oak  timber  13  inches  in  depth, 
except  for  3 J  feet  at  the  angles  between  the  different  divisions,  where  the  timbers  mnat 
be  at  least  16  inches  in  depth. 

The  covering  to  be  laid  close  throughout  if  so  directed,  otherwise  it  may  be  laid  to 
open  joints  with  blocks  at  the  bearings,  fastened  horizontally  at  the  time  when  the  work 
is  in  progress.  In  either  case  the  timbers  must  be  well  •  fastened  to  the  cross  ties  and 
bearing  timbers  under  them,  with  screw-bolts  and  rag-bolts  alternately,  and  be  farther 
secured  by  such  straps  and  bands  of  wrought  iron  as  may  be  required.  The  whole  to  be 
trimmed  to  a  fair  surface  on  top,  and  everything  done  that  may  be  necessary  to  guard 
against  any  direct  resistance  to  the  action  of  ice  brought  down  by  the  current. 

In  case  it  should  be  determined  to  put  mooring  posts  in  this  portion  of  the  pier, 
they  are  to  be  of  white  oak  or  rock  elm  timber,  10  feet  long  and  16  inches  diameter, 
properly  dressed,  covered  on  top  with  cast  iron  cap-pieces,  and  placed  so  as  to  stand  IS 
inches  over  4;he  top  covering.  They  are  to  be  notched  at  bottom  to  receive  cross  pieces 
5  feet  long,  be  secured  to  the  cross  ties  with  screw-bolts  of  l^inch  round  iron,  and  have 
the  ballast  around  them  properly  packed. 

The  outer  faces  of  the  superstructure  from  the  top  to  low-water  line  must  be  hewn 
down  neatly  to  lines  corresponding  to  the  position  of  the  work,  and  everything  done  that 
is  necessary  to  leave  the  whole  in  a  finished  and  satisfactory  condition. 

Double  Pier  Works,  etc. 

From  the  bank  of  the  river  upwards  to  Station  No.  415,  or  to  the  lower  end  of  tlie 
solid  pier,  there  are  to  be,  as  before  stated,  two  ranges  of  crib  work  each  15  feet  in  width, 
placed  parallel  so  as  to  leave  between  them  a  clear  space  of  six  feet. 

The  cribs  of  both  these  lines  are  to  be  'of  a  like  class  of  material  and  workmanship,, 
fastened  and  secured  in  every  respect  in  a  similar  manner  as  before  described  for  the 
solid  or  30  feet  wide  cribs,  except  that  there  will  be  no  longitudinal  ties  in  those  15  ieet 
in  width,  and  that  the  only  bottoms  in  them  will  be  cross  ties,  four  of  which  are  to  be 
dovetailed  into  the  first  course  of  side  timbers,  and  four  into  the  second,  so  divided 
between  the  end  timl)ers,  in  each  case,  that  on  looking  down  at  both  sets  of  ties,  the  nine 
clear  vertical  spaces  inside  of  a  crib  30  feet  long  will  be  about  equal. 

In  all  the  other  courses  of  timber  the  cross  ties  are  to  be  framed,  placed  and  secured 
as  described  for  those  in  the  30-feet  crib  work.  But  in  order  to  strengthen  the  two  lower 
side  timbers,  there  are  to  be  foiir  additional  binding  pieces,  each  four  feet  long,  in  every 
crib,  put  on  and  spiked  to  the  lower  side  timbera  and  to  the  three  others  immediately 
above  them,  i.6.,  one  about  mid-way  between  each  of  the  end  and  centre  binders  previously 
mentioned. 

Parties  tendering  should  bear  in  mind  that  the  contractor  for  this  section  will  be 
called  upon  as  the  works  proceed  to  remove  boulder  stone  and  irregularities  of  the  bottom, 
not  only  from  the  space  to  be  occupied  .by  the  cribs,  as  provided  for  the  "  solid  "  part  of 
the  pier,  but  that  he  must  also  remove  all  boulder  stone  and  such  sand  as  may  be  found 
on  the  bottom  of  the  space  between  the  t^m^  lines  of  cribs. 
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It  should  further  be  distinctly  understood  that  the  proper  clearing  of  the  sites  for  the 
piers  and  puddle  bed  being  considered  an  essential  part  of  the  work,  its  due  performance 
will  be  insisted  upon,  and  also  that  the  bottoms  of  the  different  cribs  shall  be  adapted  to 
the- respective  places  thej  are  to  occupy  when  sunk,  so  that  when  settled  in  their  position 
the  sides  and  ends  of  them  shall  be  plumb. 

The  ends  of  the  cross  ties  next  the  puddle  bed  must  in  all  cases  be  trimmed  off  fair 
with  the  sides,  and  the  cribs  be  invariably  sunk  to  bottom  by  means  of  a  loaded  platform 
on  top  before  the  ballast  is  put  into  them,  which  must  in  all  cases  be  of  an  approved 
kind  of  moderate-sized  stone,  closely  packed. 

On  this  part  of  the  pier  the  sides  are  to  be  made  of  an  uniform  height  of  ten  feet  over 
the  mitre  sills  of  the  present  guard  lock  ;  but  in  the  top  tier  there  are  to  be  no  cross  tica 
except  those  that  are  dovetailed  half  their  thickness  into  the  under  side  of  it. 

To  support  the  top  of  the  sheet  piles,  the  inside  line  of  each  range  of  crib?  is  to  be- 
raised  from  two  and  a  half  to  three  feet  higher  by  means  of  timbers  placed  horizontally, 
fastened  by  bolts  to  those  underneath,  and  kept  in  place  by  oblique  braces  extending  from 
near  the  outer  end  of  the  cross  ties  to  the  top  timbers. 

Sheet  Piles. — On  each  side  of  the  puddle  chamber  there  will  be  a  double  range  of 

sheet  piles,  formed  either  of  two  courses  of  two-inch  pine  plank  or  of 
one  course  of  two-inch  plank,  battened  with  boards  one  inch  thick,  as  may  be  found  most 
suitable. 

They  must  be  of  uniform  thickness  and  straight,  so  that  the  two  ranges  which  como 
together  may  fit  close  to  each  other,  and  if  directed  the  edges  of  the  planks  must  be 
rejointed  before  chey  are  used  in  the  work.  When  putting  them  in  place,  care  must  be 
taken  that  where  two  cribs  connect,  the  plank  of  the  first  tier  shall  extend  at  least  four 
inches  on  each  side  of  that  place  ;  the  second  tier  of  plank  must  also  lap  at  least  four 
Inches  over  the  vertical  joints  between  those  first  put  on,  and  they  must  all  be  driven  up 
to  as  close  joints  as  possible. 

When  the  surface  of  the  ruck  which  forms  the  bottom  of  the  chamber  is  clear,  the 
lower  end  of  the  piles  must  be  fitted  to  it  as  closely  as  circumstances  will  admit  At 
places  where  the  bottom  is  clay,  the  lower  outer  edge  of  the  plank  must  be  cut  off  obliquely, 
made  slightly  pointed  towardis  the  edge  where  the  joint  is  intended  to  be  formed  and  then 
driven  as  far  into  the  clay  as  possible. 

The  top  of  the  piling  to  be  13  feet  over  the  mitre  sill  of  present  guard  lock,  and  the 
whole  to  be  fastened  to  the  upper  timber  of  the  cribs  with  pressed  spike  6  inches  long, 
two  through  the  upper  end  of  each  plank.  When  placing  the  piling  it  must  be  kept  such 
a  distance  in  advance  of  the  puddle  as  required  by  the  officer  in  charge. 

The  planks  used  for  the  purpose  above  mentioned  must  be  sound,  free  from  checks, 
rot,  unsound  knots  and  other  defects  ;  but  it  is  not  necessary  that  they  should  be  of  the 
best  quality. 

Puddle. — The  space  between  the  cribs  must  be  filled  with  the  best  description  of 

clay  for  making  a  water-tight  bank  that  can  be  obtained  within  a  distance 

of  one  mile  and  a  half,  by  land  carriage,  from  the  place  where  it  is  to  be  used,  or  within 

any  distance  from  three  to  fifteen  miles  by  water,  or  by  water  and  land  carriage  combined. 

The  material,  before  it  is  used,  must  be  watered,  any  dry  lumps  broken ;  it  must  also 
be  cut  and  trodden  or  otherwise  made  into  an  improved  kind  of  puddle,  which,  when 
packed  in  the  chamber  and  made  of  the  full  height,  will  form  a  wall  impervious  to  water. 
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The  price  tendered  for  puddle  must  include  the  coat  of  i)rocuring  and  purchasing  tht 
material,  hauling  or  otherwise  transporting  it,  labor  of  handling  and  making  it  into  paddle, 
placing  it  in  the  work,  and  doing  everything  that  maj  be  required  to  effect  the  object 
^  cdntemplated  in  the  best  and  most  efficient  manner. 

The  height  to  which  the  puddle  wall  is,  in  the  first  instance,  to  be  carried  (13  feet 
.  over  the  mitre  sill  of  the  guard  lock),  will  not,  however,  be  sufficient  to  keep  out  the  river 
wlian  the  north  waters  come  down,  about  the  latter  end  of  May  or  early  part  of  June, 
especially  at  a  time  when  the  River  St  Lawrence  is  high.  It  may,  therefore,  become 
necessary  to  raise  it  (the  puddle  bed)  from  two  to  three  feet  higher,  after  having  put  in 
another  short  range  of  sheet  piling  on  the  outer  side,  or  it  may  be  on  both  sides,  or  oT 
adoptiug  such  other  plan  as  may  be  approved  by  the  engineer  in  chaise. 

A  puddle  wall  in  continuation  of  that  formed  between  the  piers  is  to  be  made  in  the 

•  river  bank  at  the  lower  end  of  the  section,  for  such  a  distance  as  may  be  found  necessary 
to  prevent  the  water  entering  at  that  place. 

Puddle  Wall  Outside  op  Present  Pier,  'etc. 

To  guard  as  much  as  possible  against  leakage  through  the  present  pier,  a  puddle  vail 
.is  to  be  formed  in  rear  of  it  from  near  the  lower  end  of  the  section  up  to  a  point  opposite 
Station  No.  415. 

In  order  to  do  this  efficiently,  all  the  stones  that  have  fallen  out  of  the  old  work  or 
otherwise  accumulated  at  the  back  of  it  must  be  removed,  either  by  lifting  them  or 
dragging  them  outwaixis,  so  as  to  leave  a  clear  space  of  twenty  five  feet  in  width 
adjoining  the.  pier. 

The  seat  for  the  puddle  wall  or  a  ^ace  of  six  feet  in  width  next  the  old  stmctare 
must  be  thoroughly  cleared,  not  only  of  loose  stones,  but  all  rubbish,  sand  or  whatever 
^  would  be  likely  to  prevent  the  connection  with  the  bottom  being  water-tight. 

To  form  a  chamber  for  the  puddle,  a  line  of  continuous  crib  work  will  be  sunk  between 
the  points  above  mentioned,  leaving  a  space  of  six  feet  betwixt  it  and  the  old  work. 

Crib  Work — to  be  12  feet  in  width,  carried  to  a  height  corresponding  to  about  9 

feet  water  on  the  guard  lock  mitre  sill.     The  sides  of  the  ciibs  may  be 
'  of  timber  11  inches  square  ;  the  end  timbers  and  cross  ties  may  be  10  inches  square. 

They  are  to  be  built  in  a  strong  and  substantial  manner,  but  of  open  work,  ue.,  the 
ends  and  sides — the  ties  and  sides  are  to  be  notched  on  and  into  each  othpr,  and  the  whole 
fastened  together  with  wrought  iron  spikes  five-eighths  of  an  inch  iiameter.     The  cross 

*  ties  may  be  put  in  mid-way  between  those  in  the  courses  under  and  over  them,  or  thej 

may  be  placed  directly  over  each  other,  if  directed  at  the  time  when  the  works  are  iii 

progress  ;  but  in  either  case  binders  3x10  inches  are  to  be  fastened  from  the  inside  with 

.7-inch  pi^essed  spike,  two  driven  through  each  plank  into  the  lowest  side  pieces^  and  one 

.  at  every  crossing  of  a  side  timber  fi*om  the  floor  upwards.     There  are  to  be  six  ranges  of 

binders  in  a  crib  30  feet  in  length,  placed  as  previously  described  for  those  in  the  pier  work. 

The  ballast  floor  in  each  crib  is  to  bo  formed  of  the  tie  timbers,  arranged  as  described 
for  the  15  feet  cribs  in  the  double  pier.     The  spikes  used  at  the  ends  of  the  tiea  and 
angles  of  cribs  will  generally  be  sixteen  inches  long  and  five-eighths  (|)  of  an  inch 
>  diameter. 
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In  all  cases  the  bottom  of  each  oiib  must  be  adapted  to  the  place  it  is  to  occupy 
-when  Slink,  so  that  the  side  of  the  puddle  chamber  may  be  plumb  and  the  end  of  the 
<;ribs  be  as  close  together  as  possible. 

They  must  first  be  sunk  by  means  of  a  loaded  platform  on  top,  and  when  fairly 
vesting  on  the  bottom,  they  are  either  to  be  filled  wjth  stone  ballast  or  such  a  quantity 
of  it  put  into  them  as  may  be  directed. 

The  aide  next  the  puddle-cliamber  is  to  be  carried  four  feet  higher  than  other  parts 
■of  the  cribs,  or  to  13  feet  over  the  mitre  sill  of  tJie  guard  lock.  This  may  be  done  by 
means  of  two  ranges  of  horizontal  timbers  with  blocks  between  'jthem  supported  by 
"vertical  posts,  anfl  by  braces  extending  diagonally  from  near  the  outer  end  of  the  cross 
ties  to  the  top  of  the  posts,  or  in  such  other  efficient  but  simple  way  as  the  contemplated 
•object  can  be  satisfactorily  accomplished. 

• 

Where  necessary,  pieces  of  timber  or  scantling  are  to  be  fastened  on  the  face  of  the 
old  pier,  at  such  places  and  of  such  dimensions  as  may  be  requii'ed  to  form  beaiings  foi* 
•the  sheet  piles.  A  horizontal  timber,  to  support  the  top  of  the  piles,  is  also  to  be  laid  at 
the  height  found  to  be  most  suitable ;  it  is  to  rest  on  blocks,  and  be  kept  in  place  by 
Jineans  of  braces  connected  with  the  wall  which  forms  the  superstructure  of  the  old  pier. 

A  double  range  of  sheet  piles  is  to  be  put  in  on  both  sides  of  the  puddle  chamber  ; 
they  are  to  be  of  a  like  kind,  placed,  scribed  to  the  bottom,  driven  where  possible,  fastened, 
«nd  all  the  work  connected  with  them  done  in  a  similar  way  as  before  described  for  those 
in  the  new  work. 

Material  of  a  like  description  for  puddle  must  also  be  procured,  hauled,  prepared 
packed  into  the  chamber,  cai'ried  to  a  like  height,  and  as  a  whole  be  made  in  a  similar 
way  as  provided  for  that  to  be  used  in  the  double  pier. 

A  puddle  wall  must  also  be  extended  into  the  bank  at  the  lower  end  of  the  section 
for  such  a  distance  as  may  be  found  necessary,  and  every  precaution  adopted  to  keep  out 
the  water  during  tiie  prosecution  of  the  works. 

In  ca.se  of  high  water  in  the  river,  the  whole  extent  of  the  puddle  wall  is  to  l)e 
J   raised  to  a  like  height  and  in  a  similar. manner  as  described  for  that  in  the  new  work  ; 
•but  in  both  cases  under  the  conditions  subsequently  referred  to  in  this  specification. 

The  puddle  walls  formed  on  the  south-eastern  and  north-western  sides  of  the  new 
•basin  are  to  be  connected  directly  by  a  crass  wall  of  puddle,  carried  up  between  two  lines 
of  crib  work,  built  and  sunk  six  feet  apart  for  that  purpose,  and  placed  near  to  station 
No.  415. 

By  the  construction  of  this  cross-dam,  in  the  first  instance,  it  is  probable  that  the 
•direction  of  the  current  in  its  vicinity  may  be  so  changed  as  to  leave  an  extent  of  still 
water  above  and  below  it  that  will  admit  of  the  lower  part  of  the  work,  at  least,  being 
proceeded  with  in  a  way  fully  as  advantageous  as  any  that  could,  under  the  circum- 
stances, be  readily  adopted. 

The  cribs  of  both  ranges  ai-e  to  be  15  feet  in  width  at  the  outer  end,  gradually 
4imini8hing  to  12  feet  in  width  at  the  inner  end  or  place  where  they  connect  with  the 
present  pier  and  cribs  in  rear  of  it. 

They  are  to  be  of  open  work,  end  timbers  and  ties  notched  on  to  the  side  timbein?, 
fastened  with  bolts  and  inside  bindera,  and  as  a  whole  built  in  a  similar  manner  as  above 
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desmbed  for  those  intended  to  form  the  south-easterly  side  of  the  puddle  chamber  at  back 
of  the  old  pier. 

The  seats  for  them  must  be  cleared  of  all  boulders  or  loose  stone,  and  the  space  for 
the  puddle  wall  between  them  must  be  thoroughly  cleaned,  as  prorided  for  in  other  cases. 
The  bottom  of  each  crib  must  be  made  to  suit  the  position  it  is  to  occupy,  and  be  sunk  to 
its  full  bearings  by  means  of  a  loaded  platform  on  top,  before  any  ballast  is  put  into  it. 
The  cribs  forming  the  sides  of  this  dam  are  to  be  carried  to  the  height  of  1 1  feet  or  more^ 
if  directed,  over  the  mitre  sill  of  the  guard  lock,  sheet  piling  on  both  sides  of  the  puddle 
chamber  to  be  of  a  like  class,  placed,  fitted,  driven  and  fastened  as  stated  for  the  side 
lines.  Puddle  must  also  be  provided,  prepared,  packed  and  carried  to  such  a  height  as 
may  be  required,  and  great  care  taken  that  the  puddle  chamber  for  its  full  width  connects 
properly  with  those  formed  on  both  sides  of  the  basin. 

In  case  it  becomes  necessary  to  carry  the  sheet  piling  and  puddle  wall  higher  than 
above  stated,  it  is  to  be  done  either  by  raising  the  crib  work,  or  in  a  similar  way  as  pro- 
vided for  the  side  lines. 

Parties  tendering  should  bear  in  mind  that  the  whole  of  the  water  within  the 
area  inclosed  by  the  dams  above  mentioned  will  have  to  be  pumped  out,  and  that  even  in 
the  event  of  more  than  ordinary  success  in  preventing  water  entering  laterally,  there  will 
still,  in  all  probability,  be  a  good  deal  of  it  to  contend  with,  from  its  passing,  ''under  a 
head,"  through  seams  and  fissures  in  the  bottom. 

It  is  therefore  quite  likely  that  a  considerable  amount  of  ])umping  power  will  be 
reqiiired  before  the  space  within  the  exterior  dams,  or  even  any  great  extent  ot  it  can  be 
laid  sufficiently  dry  to  admit  of  excavating  the  bottom  parts  of  the  channel. 

It  may  be  further  observed  that  it  is  not  improbable  that  before  the  object  can  be 
effected,  the  "  head  of  water"  will  have  to  be  divided  by  means  of  two  or  more  interior 
dams,  and  the  use  of  at  least  as  many  efficient  engines  and  pumps  as  there  may  be 
divisions. 

Contractors  should  therefore  keep  these  facts  in  view  when  offering  to  execute  the 
works,  as  the  bulk  sum  tendered  for  unwatering  must  include  the  cost  of  constructing 
any  and  all  interior,. cross  or  longitudinal  dams  that  the  engineer  in  charge  may  consider 
it  necessary  to  build  for  the  pui-pose  of  facilitating  the  unwatering  of  the  works.  It  must 
also  embrace  the  pi*oper  maintenance  of  all  the  exterior  dams  above  mentioned,  the  pro- 
viding, fitting  up  and  working  all  machinery  and  pumps  that  may  be  required  for  the 
purpose  stated,  also  their  full  and  proper  maintenance  during  the  whole  time  it  may  be 
found  necessary  to  fully  carry  out  and  complete  all  the  works  connected  with  the  forma- 
tion of  the  entrance  channel  and  basin,  as  contemplated  in  this  specification.  It  should 
also  be  distinctly  understood  that  the  removal  of  all  snow  and  ic3,  and  every  expense 
directly  or  indirectly  connected  with  unwatering  the  different  parts  of  the  work  on  the 
section,  .below  Station  No.  415,  must  be  embraced  in  the  bulk  sum  stated  in  the  tender. 

The  channel,  as  before  stated,  is  to  be  made  200  feet  in  width  at  bottom,  and  sunk 
to  an  uniform  depth  of  6  feet  below  the  top  of  the  mitra  sills  of  the  guard  lock,  or  to  & 
greater  depth  if  rendered  necessary  by  the  thickness  of  the  stratum  of  rock  that  has  to  be 
removed.  Its  position  will  be  marked  out  by  the  officer  in  charge ;  but  for  the  most  par^ 
its  south-eastern  line,  at  the  surface  of  the  rock,  when  about  three  feet  over  the  datnm 
line  above  mentioned,  will  be  within  15  inches  of  the  inner  side  of  the  line  of  crib  work 
which  forms  the  base  of  the  pier. 
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The  principal  part  of  the  excavation  for  the  channel  is  rock,  through  which  the  side 
elopes  will  generally  be  one-quarter  horizontal  to  one  vertical. 

The  material  over-lying  the  rock  at  the  lower  end  of  the  section,  consisting  of  clay, 
quarry  i-efuse,  boulder  stone,  etc.,  may  be  used  for  filling  in  between  the  crib  work  and 
spoil  bank  formed  on  the  outer  or  river  side  of  the  line.  The  rock  excavated  there,  aa 
well  as  on  other  parts  of  the  section,  must  be  hauled,  raised  and  used  for  a  like  purpose, 
as  well  as  for  extending  the  bank  behind,  the  pier  beyond  the  point  reached  by  the 
excavation  hauled  from  Section  No.  10,  otherwise  it  is  to  be  used  for  raising  the  iKink  on 
and  behind  the  pier  where  required,  or  for  raising  the  middle  part  of  the  superstiucture 
from.  Station  No.  415  upwards,  as  may  be  directed. 

Any  stone  suitable  for  building  purposes,  found  in  the  excavation,  may  be  reserved 
by  the  contractor,  for  the  wall  to  be  built  along  the  front  side  of  the  pier,  or  for  places 
where  walls  are  required  on  the  outer  or  river  side. 

Tt  is  to  be  clearly  understood  ^hat  the  works  connected  with  the  formation  of  the 
channel  shall  be  con  J  acted  in  such  a  manner  as  to  guard  against  distui^bing  any  of  the 
puddle  walls  or  piers  alongside  of  them.  To  be  certain  that  a  course  of  this  kind  will 
be  followed,  the  contractor  must,  in  the  first  instance,  form  a  face  or  cutting  to  the 
full  depth,  parallel  to  the  centre  line  of  the  channel,  and  must  continue  to  have  such  a 
out  at  least  one  hundred  feet  in  advance  of  the  sides,  before  blasting  at  any  time  is  done 
within  a  distance  of  20  feet  of  the  pier.  When  work  is  in  this  shape  the  space  between 
the  side  of  the  cut  and  pier  may  be  gradually  diminished  by  means  of  light  blasts,  until 
the  face  of  the  rock  at  the  top  is  within  15  inches  of  the  side  of  the  pier  ;  it  is  then  to 
be  made  as  nearly  as  possible  to  the  slope  above  mentioned,  care  beinc:  taken  that  all 
sharp,  angular  points  are  broken  off,  and  the  side  trimmed  to  a  moderately  fair  surface. 

The  slope  on  the  north-westerly  side  of  the  channel  must  be  trimmed  in  like  manner, 
to  a  line  corresponding  to  that  marked  out  by  the  officer  in  charge. 

On  the  projection  of  the  rock  beyoad  the  face  of  the  crib  work,  a  i*ange  of  timber 
15  inches  square,  or  of  such  otber  dimensions  as  may  be  required,  is  to  be  fitted  and 
fastened  witli  bolt^s  of  the  size,  made  and  ari-anged  as  directed,  at  the  time  the  work  is 
progress. 

Superstructure. — From  the  lower  end  of  the  section  up  to  Station  No.  434,  the 

superstructure  is  to  be  of  stones,  carried  to  a  like  height  as  the 
present  pier,  and  in  the  manner  herein  described. 

The  side  next  the  channel  is  to  consist  of  a  wall  of  masonry,  laid  in  cement  mortar, 
started  on  the  top  of  the  cribs  at  about  G  inches  back  from  their  front  edge.  Before  it  is 
commenced,  however,  the  ballast  for  six  feet  in  width  along  the  front  side  of  the  different 
cril)s  must  be  well  packed  and  beaten  down,  at  a  height  to'  admit  of  a  continuous  tier  of 
large  fiat-bedded  stones  being  laid  at  the  same  height  as  the  front  timbers  of  the  cribs, 
and  do  whatever  may  be  requisite  to  form  as  good  a  bearing  surface  for  the  wall  as  can 
be  done  under  the  circumstances. 

The  wall  is  to  be  five  feet  eight  inches  wide*at  bottom,  carried  up  plumb  in  the  rear, 
and  to  a  batter  of  four  inches  to  the  foot  rise  on  the  front  side.  The  face  to  be  of  stones, 
laid  upon  their  beds  in  regular  courses,  which  may  vary  from  8  to  16  inches  in  height, 
the  highest  being  at  the  bottom,  and  a  course  once  commenced  must  be  continued  at  the 
same  height  throughout,  or  for  such  distance  as  may  be  approved.  All  the  face  stones  to 
have  an  area  of  bed  of  at  least  6  square  feet,  and  generally  be  laid  with  their  greatest 
length  or  depth  inwards ;  their  faces  are  to  be  hammered  straight  and  square,  so  that  the 
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batter  can  be  formed  by  offsets  on  the  different  courses.  The  coping  course  to  be  at 
least  10  inches  in  height,  3  feet  in  width,  and  generally  not  less  than  3  feet  length  of 
face,  picked  or  scabbled  so  as  to  lay  to  close  joints  and  present  a  fair,  uniform  surface  en 
top.  The  backing  to  be  of  large  Well-shaped  stones,  and  they,  as  well  as  the  face 
-work,  must  be  laid  in  a  satisfactory  manner,  in  full  beds  of  hydraulic  cement  mortar,  and 
so  as  to  break  joints  properly  over  and  with  each  other. 

The  joints  in  the  different  courses  must  be  grouted  up  as  the  work  progresses,  and 
-everything  done  that  may  be  necessary  to  make  the  wall  of  the  best  description  of 
undressed^  coursed  masonry. 

Contractors  will  doubtless  observe  that  the  face  wall  below  Station  No.  415  cannot 
be  built  until  aiter  that  part  of  the  puddle  wall  over  the  double  range  of  crib  w<n:k  can 
be  dispensed  with,  which  it  is  probable  will  not  be  the  ca.se  until  after  the  moiith  of 
June,  in  the  year  1878. 

It  will  then  be  necessary  to  take  off  the  horizontal  timbers  and  bi'aces  that  support 
the  upper  part  of  the  sheet  piling,  and  remove  as  much  of  the  puddle  wall  as 
will  admit  of  connecting  the  two  ranges  of  cribs  by  means  of  tie  timbers.  T^e  latter 
are  to  be  put  in  about  ten  feet  apart,  be  dovetailed  into  the  inner  side  timbers  of  both 
I'anges  of  cribs,  and  fastened  to  them  and  the  top  tiers  of  cross  ties  with  two-inch  tree- 
nails, or  with  bolts,  as  may  be  directed. 

MoETAR. — The  whole  masonry  of  the  wall  on  the  channel  side  of  the  pier  must  be 
laid  in  mortar  made  of  the  best  hydraulic  cement,  mixed  with  clean, 
large-grained,  shai*p  sand,  generally  in  the  proportion  of  two  of  sand  tx)  one  of  cement ; 
Oi.  i.i  sacii  ether  proportions  as  may  be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  tlie  manufactory,  sjid,  until 
used,  must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided 
by  the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediiite 
use,  and  it  must  be  prepared  under  the  direction  And  to  the  satisfaction  of  the  officer  in 
charge. 

Grout  shall  be  made  eitlier  by  adding  a  sufficient  quantity  of  water  to  well-tem- 

ipered  rich  mortar,  or  by  using  about  1^  of  clean,  sharp  sand  to  one  of  cement,  and  adding 

as  much  water  as  may  be  recjuired  to  make  the  whole  run  freely  when  properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be 
washed. 

From  the  upper  end  of  the  bank  formed  on  the  river  side  of  the  pier  to  Station  No. 
434,  the  outer  or  river  face  of  the  superstructure  is  to  be  of  masonry,  laid  dry,  but  in. 
all  other  respects  it  is  to  be  similar  to  that  above  described  for  the  channel  face  of  the 
pier. 

Between  the  side  walls  above  mentioned,  as  well  as  on  the  top  of  the  double  pier, 
tlie  hearting  or  Ailing  of  the  superstructure  must  consist  chiefly  of  large-sized  stones, 
placed  horizontally  on  their  broadest  beds,  arranged  to  lie  as  close  together  as  their 
shape  will  admit  of,  and  have  all  the  opening  or  spaces  between  them  carefully  and 
closely  packed  by  hand.  When  carried  to  the  required  height,  ^the  top  is  to  be  covereil 
with  10  inches  in  depth  of  broken  stone,  such  as  used  for  macadamizing  a  properly  con- 
;structed  road.     The  stone,  when  in  place,  to  be  rolled  or  pounded  with  a  heavy  hammer. 
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•  Mooring  posts  are  to  be  placed  in  the  stone  work  part  of  the  pier,  200  feet  apart,  of 
a  like  height,  dimensions  and  class  as  previously  described,  except  that  they  are  to  have 
a  double  sot  of  cross  pieces,  but  no  screw-bolts  for  them  will  be  required. 

An  examination  of  the  general  plan  shews  that  to  makel  the  channel  the  full,  clear 
width  contemplated,  namely  200  feet  at  Station  No.  415,  increasing  gradually  to  300 
feet  opposite  Station  No,  430,  there  are  a  few  places  where  excavation  must  be  dOno 
above  that  part  of  the  section  which  it  is  proposed  to  unwater. 

The  firat  of  these'places,  in  ascending  order,  is  in  the  vicinity  of  Station  No.  417, 
on  the  north  side  of  the  line;  the  next  is  on  the  south  side,  near  Station  No.  421  ;  but 
by  far  |the  largest  is  on  the  north  side,  between  Stations  Nos.  428  and  431,  which, 
together  with  the  removal  of  any  bouldei'S  and  the  deepening  of  such  small  places  as  may 
be  found  necessary  to  obtain  the  full  depth  of  six  feet  below  the  mitre  sill  of  the  guard 
lock,  forms  a  class  of  excavation  that  must  be  done  under  water. 

Attention  is  especially  invited  to  these  matters,  at  this  time,  so  that  contractors 
may  look  carefully  into  them,  and  with  a  knowledge  of  the  facts,  be  enabled  to  determine 
for  themselves  the  value  of  th^  work  to  be  done. 

The  material  excavated  or  taken  out  for  the  deepening  of  this  part  of  the  basin 
may  be  used  in  the  cribs  or  for  filling  in  the  superstructure,  or  it  may  be  placed  outside 
of  the  pier,  as  found  most  convenient.  • 

It  is  to  be  clearly  and  distinctly  understood  that  the  whole  of  the  excavation  to  be 
done  on  this  section  (No.  11)  will  be  measured,  computed  and  paid  for  in  the  **  solid." 
For  this  purpose,  before  the  work  is  commenced,  levels  will  be  taken  of  that  portion  of 
the  ground  to  be  removed  over  the  water  surface,  and  when  the  space  within  the  dams 
shall  have  been  unwatered,  accurate  levels  will  be  taken  over  the  whole  sp:u5e  to  be 
deepened  for  the  channel ;  and  for  the  under-water  work  above  the  cross  dam,  correct 
soiindings  will  be  taken  at  short  distances  apart  over  the  area  to  be  deepened,  in  all  cases 
w^ith  reference  to  fixed  and  permanent  bench  marks. 

A  duplicate  copy  of  the  cross  sections  made  from  these  levels  and  souncUugs  is  to 
remain  in  the  office  of  the  Department  of  Public  Works,  another  in  the  office  of  the 
llesident  Engineer,  and  from  these,  together  with  levels  and  soundings  taken  after  the 
respective  parts  have  been  completed,  will  be  computed  the  quantities  of  excavation  and 
work  done,  for  which  payment  will  be  made. 

There  are  only  to  be  two  classes  or  denominations  of  excavation  recognized,  namely, 
"  earth  "  and  •'  rock,"  the  former  to  embrace  all  kinds  of  materials  found  in  the  old  8f)oil 
bank  at  the  lower  end  of  the  section  and  at  all  other  places  upon  it,  except  absolutely 
connected  "  quarry  itx;k  "  and  detached  stone  or  boulders  containing  one-third  of  a  cubic 
yard  and  upwards.  , 

The  prices  tendered  for  those  items  to  cover  the  entii'e  cost  of  removing  the  material, 
lifting,  hauling  and  placing  them  so  as  to  make  up  and  extend  the  bank  in  rear  of  the 
double  range  of  cribs  (these  places  being  looked  upon  and  considered  a^  the  deposit  or 
spoil  ground  for  the  section)  as  previously  stated,  and  do  everything  connected  with  the 
excavation  of  the  section  in  a  workmanlike  and  satisfactory  manner,  agreeably  to  the 
foregoing  specification.  i 

But  as  the  piice  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the 
"whole  of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of  the 
>vork.done  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  be  assigned 
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and  apportioned  in  such  a  manner  that  when  the  whole  work  shall  have  been  executed 
and  completed  the  aggregate  amount  shall  be  the  same  as  when  the  respective  total  quan- 
tities are  calculated  at  the  prices  stated  in  the  contract. 

« 
lb  is  further  to  be  distinctly  understood  that  payments  in  the  progress  estimates  on 
all  other  items  will  in  like  manner   be  made   according  to  the  comparative  value  of  iho 
work  done  with  direct  reference  to  the  prices  tendered. 

All  the  stones  required  for  filling  the  cribs  and  for  the  walls  which  are  to  form  the 
front  and  rear  sides  of  the  superstructure  of  the  pier  must  be  provided  by  and  at  the 
expense  of  the  contractor.  The  price  tendered  for  the  different  items  of  stone  ranst  there- 
fore cover  the  entire  cost  of  procuring,  hauling,  transporting  and  placing  in  the  work  all 
the  stone  required  for  each  and  all  the  different  purposes  mentioned  and  contemplated  in 
this  specification. 

The  Department  of  Public  Works  may,  however,  allow  the  contractor  for  this  section 
to  take  such  stones  for  ballasting  the  crib  work  as  can  be  obtained  from  i^he  spoil  banks 
on  Section  No.  9,  provided  he  removes  them  without  interrupting  or  interfering  with  the 
operations  of  other  contractors;  but'  he  (the  contractor  for  Section  No.  11)  will  not  bo 
permitted  to  load  stone  or  scows  or  other  craft  in  the  canal  or  any  part- of  Sections  Nos. 
9  or  10  or  at  any  place  likely  to  interrupt  the  passage  of  vessels. 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  transpoi*tation  and 
delivery  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  carrying 
on  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  the  excavated  material, 
or  in  proceeding  with  any  part  of  the  operations  connected  with  the  works,  the  oontractor  * 
must  be  governed  by  the  canal  regulations  and  the  interpretation  put  upon  them  by  the 
officer  entrusted  with  that  duty ;  he  must  further  use  every  precaution  to  guard  against 
interrupting,  impeding  or  in  any  way  interfering  with  the  navigation,  as  he  will  be  held 
strictly  and  legally  liable  for  all  damage,  loss  or  detention  that  any  vessel,  when  passing 
through  the  canal,  may  sustain  from  any  of  his  acts,  whether  such  result  from  a  desire  to 
prosecute  the  works,  inattention  or  any  other  cause. 

The  different  works  herein  described  or  enumei'ated  are  to  be  proceeded  with  at  Um 
time  and  in  the  order  required  by  the  Department  of  Public  Works,  all  of  which  most 
be  executed  agreeably  to  the  plan  contemplated  in  this  specification  and  the  direction  of 
the  officer  in  immediate  charge,  although  all  that  may  be  required  to  complete  the  design 
may  not  have  been  particularly  described. 

Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangements  and  general  mode  of  construction,  but  detailod 
working  drawings,  arranged,  modified  and  adapted  to  the  locality  and  for  all  such  parts 
of  the  structures  as  may  be  required  will  be  furnished  as  the  works  proceed. 

The  contractor  must  provide,  at  his  own  cost  and  expense,  all  the  service  ground  that 
may  be  required  for  the  purpose  of  placing  and  preparing  materials,  or  for  the  erection  of 
sheds,  storehouses  or  any  other  buildings,  or  for  temporary  roads,  or  for  any  other  parposs 
whatsoever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials,  and  furnish 
all  plant,  tools,  vessels,  machinery,  equipments,  labor  and  everything  necessary  for  the 
satisfactory  execution  and  completion  of  the  different  works  contemplated  in  the  for^oin^ 
specification. 
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All  the  materials  used  in  the  works  must  be  of  the  best  class  of  their  respective 
^inds,  and  the  prices  tendered  for  the  several  items  of  work  must  <^over  the  entire  cost  of 
.their  purchase,  delivery,  workmanship  and  every  contingency  connected  with  the  due 
prosecution  of  the  different  worlds  as  herein  described,  and  the  instructions  that  may 
from  time  to  time  be  given  by  the  engineer  or  other  authorized  ofBcer. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms  and — ^in  the  case  of  firms — excei)t  there  are  attached  the  actual  signature,  the 
nature'  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real 
«estate  or  by  deposit  of  money,  public  or  municipal  securities,  or  bank  stocks^  to  an  amount 
of  five  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
•the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and 
solvent  persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying 
out  of  these  conditions,  as  well  as  for  the  due  performance  of  the  works  embraced  in  the 
contract. 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
tender  has  been  accepted  shall  have  entered  into  contnuft,  and  must  be  proceeded  with  in 
such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of  the 
works  embraced  in  the  contract  can  be  fully  completed  on  or  before  the  twenty  fifth  day 
of  April,  1879. 

JOHN  PAGE, 

Chief  Engineer  of  Public  Worka^ 
'Ottawa,  4th  March,  1876. 


APPENDIX    No.  47. 


Ijac?iin€y  JVbreniber  28thy  /879^ 


John  Page,  Esq., 

Chief  Engineer  of  Public  Works, 

Sir, 

In  compliance  with  instructions  received  from  you,  I  submit  the  following  General 
Report  upon  that  portion  of  the  works  of  the  Lachine  Canal  enlargement  under  my 
charge. 

This  comprises  the  four  upper  sections,  viz.  :  Sections  Nos.  8,  9,  10,  and  11. 

Section  No.  8. 

The  work  upon  this  section  consists  of  the  enlargement  of  the  prism  of  the  old  canal 
to  a  width,  at  mean  depth,  of  one  hundred  and  fifty  feet,  and  to  a  depth  suitable  to  a 
navigation  of  twelve  feet  j  the  protection  of  the  earth  sides  of  the  prism  by  walls  ;  the 
forming  on  the  north  side  of  the  canal  of  a  tow  path,  and  on  the  south  side  of  a  berme 
bank  ;  the  building  of  culverts  where  necessary,  to  provide  for  the  natural  drainagie  of 
^  lands  adjoining  the  canal ;  the  grading  and  ditching  of  a  public  road  for  a  distance  of 
four  thousand  one  hundred  (4,100)  feet  along  the  south  bank  of  the  canal,  to  replace  one 
which  had  formerly  existed  on  that  side  of  the  old  canal ,;  and  lastly,  the  construction  of  a 
puddle  bank  for  a  distance  of  fourteen  hundred  and  ninety -two  feet  (1,492)  on  the  north 
side,  to  make  water-tight  the  old  bank  where  it  had  been  cut  away,  in  enlarging  the 
prism,  to  such  an  extent  as  to  cause  leakage. 

To  provide  for  a  navigation  of  twelve  (12)  feet,  the  prism  has  been  deepened  to  an 
extent  which  gives  thirteen  (13)  feet  of  water  at  the  lowest  stage  of  the  river.  The 
slopes  in  eartlx  are  made  to  suit  the  class  of  wall  used  to  protect  thenr,  being  either  witli 
a  base  of  one  to  a  vertical  height  of  one  also,  or  nearly  vertical.  In  rock  a  slope  of  one- 
fourth  horizontal  to  one  vertical  kas  be'en  adopted.  The  mean  width  of  one  hundred  and 
fifty  (150)  feet  remains  constant. 

The  side  walls,  where  their  vertical  height  does  not  exceed  seven  (7)  feet,  are  boili 
dry^  with  a  face  batter  of  three  inches  to  the  foot,  being  plumb  in  rear  and  two  (2)  feet 
thick  at  top.     The  best  and  largest  stones  found  in  excavation  are  used  for  this  purpose-. 
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Where  a  vertical  height  of  seven  (7)  feet   is  exct^ed,  a   dry   lip-rap.wall  has  been  built,  # 
face  slope  at  an  angle  of  fortj-five  (45)  degrees,  the  width  on  top  being  twenty  (20)  inches,, 
increasing  downwards  at  the  rate  of  .0033  iaches  per  foot.     This  gives   a   bottom    width 
where  the  wall  is  of  full  height  of  thirty  two  (32)  inches.  At  the  mouth  of  culverts  theso* 
slope  walls  are  laid  in  cement,  from  base  to  water  level,  and  for  a  width  of  about  twenty 
four  feet.  **  When  founded  on  rock  a  toe  timber  ia  placed  and  securely  fixed  with   bolts 
20*  X  I"   round   iron ;  when  founded  in  earth,  a  trench  is  prepared  of  a  V"  shape,  to  suit 
the  base  of  the  waW,  which  is  placed  at  an  elevation  sufficiently  low  to  admit  of  the  future - 
deepening  of  the  canal  to  the  extent  of  two  (2)  feet. 

The  tow  path  formed  on  the  north  side  of  the  canal  has  a  clear  width  of  eighteen  (18) « 
feet,  and  stands  eighteen  ^8)  feet  above  the  bottom  of  tlie  canal  (as  now  enlai^ed)  with 
a  slope  outwards  of  one  (1)  foot.     In  cutting,  the  tow  path  is  provided  with  a  ditch  in 
rear  four  (4)  feet  wide  at  top,  and  the  slopes  in  earth  are  made  two  horizontal  to  one 
vertical.     In  rock,  the  slopes  are  made  as  nearly  one- fourth  horizontal  to  one  vertical  as . 
practicable. 

The  berme  bank  formed  on  the  south  side  of  tlie  canal  is  twelve  (12)  feet  in  clear 
width,  and  stands  one  foot  higher  than  the  tow  path.  In  other  respects  it  is  constructed 
in  a  manner  exactly  similar  to  the  tow  path  above  desert  bed. 

Culvei-ts  liave  been  placed  where  i-equired  for  the  natui'al  drainage,  as  well  as  to  receive 
the  water  from  the  side  ditches.  With  one  exception  they  consist  of  box  drains,  two  feet 
square  in  the  clear,  with  wells  at  upper  end  three  feet  square  and  sunk  two  feet  below 
the  bottom  of  the  box.  They  are  founded  on  slabs  or  paving  stones,  and  built  of  stone 
procured  on  the  section,  laid  in  cement.  The  covering  is  of  stone.  There  are  thirteen 
(13)  of  these  culverts,  besides  one  beam  culvert  of  six  (6)  feet  opening,  covered  with 
timber,  with  masonry  of  the  same  class  as  that  used  in  the  box  culverts  already  described. 

The  public  road  has  been  ditched  for  nearly  its  whole  length  on  the  south  side  only ,; 
drainage  on  the  north  side  being  provided  by  the  ditch  of  the  berme  bank.     It  has  been 
graded  throughout  for  a  width  of  thirty  (30)  feet.     Under  the  superintendence  of  Mr. 
Conway,  Superintendent  of  the  Lachine  Canal,  it  has  also  been  macadamized  for  a  width, 
of  twelve  (12)  feet. 

The  puddle  bank  has  been  formed  in  the  old  bank  of  the  canal  by  excavating  a 
trench  until  solid  and  impervious  material  has  been  reached.  This  has  then  been  filled 
with  puddle  clay  to  a  height  of  about  one  foot  above  the  highest  water  in  the  canal. 
Owing  to  the  necessity  for  this  work  being  done  during  the  season  of  navigation,  a  large 
expense  was  incurred  in  un watering. 

Excavation  in  the  prism  consists  of  earth  and  rock,  th«  latter  comprising  boulders 
and  loose  rock  of  one-third  cubic  yard  and  upwards,  as  well  as  solid  quarry  rock.  In  the 
side  work  and  puddle  bank  the  excavation  was  entirely  iu  earth,  the  rock  encountereds 
being  only  boulders  and  loose  rock. 

The  contract  for  this  section  "wsts  signed  March  20th,  1876,  by  Messrs.  O'Brien,. 
Sullivan  <k  Shanly. 

Work  was  commenced  July  17th  of  the  same  year,  and  during  the  summer  season, 
the  greater *part  of  earth  excavation  above  water  was  completed,  and  public  road  partly- 
graded.     Two  dredges  also  worked  for  a  short  time. 


586 

« 

During  the  winter  of  1877  a  large  force  was  employed  in  earth  and  rock  exciTation, 
and  a  small  portion  of  the  sides  was  walled.  Daring  the  summer,  dredges  were  again 
employed,  and  some  of  the  culverts  were  built. 

The  operations  during  the  winter  of  1878  consisted  of  the  completion  of  nearly  all 
rock  and  earth  excavatioil  in  prism,  and  the  building  thirteen  thousand  three  hundred 
and  fifty  five  (13,355)  lineal  feet  of  side  walling ;  and  during  the  ensuing  summer  a  little 
dredging  was  done.  Culverts  and  public  road  were  completed  and  repairs  were  made  in 
old  canal  bank  by  the  construction  of  the  puddle  bank.  On  the  7th  December  of  this 
year  all  operations  ceased. 

May  4th,  1879,  all  work  in  tiie  prism  was  finished,  and  during  that  month  all  nde 
work  was  trimmed  up,  and  work  upon  the  section  generally  completed. 

The  amount  of  work  done  upon  this  section  for  each  year  is  shown  in  the  following 
table  :  — 

D.te.  Earthwork.  «-]^,,  Paddle.  ^^^  ^^_ 

1877 100,986     *  23,626     —       1,365     ....     220 

1878 89,254     94,949     2,589     20,788     222 

1879 28,297     13,354     2,215     3,749     26 


Totals...    218,537     131,929     4,804     25,902     468. 

The  length  of  this  section  *  is  seven  thousand  five  hundred  and  forty  three  (7,543) 
feet. 

Sexttion   No.    9. 

The  work  upon  this  section  comprises  the  widening  and  deepening  of  the  prism  of 
the  old  canal  to  the  same  extent,  generally,  as  already  described  for  Section  No.  8.  At 
the  upper  end  of  the  section,  however,  where  a  diversion  is  made  from  the  course  of  the 
old  canal,  the  width  of  one  hundred  and  fifty  feet  is  increased  : — ^the  protecting  of  the 
sides  of  the  pi*ism,  in  earth,  by  walls  ;  the  forming  of  a  tow  path  on  the  north  aide,  and  of 
a  berme  bank  on  the  south  side ;  the  building  of  the  necessary  culverts  and  off-take 
drains,  and  the  placing  of  a  small  quantity  of  puddle  at  two  places  where  leaks  had 
existed  in  the  bank  of  the  old  canal. 

In  the  {>rism,  the  slopes  in  earth  are  made  as  nearly  vertical  as  possible,  to  soit  the 
style  of  wall  used  for  protecting  them,  while  in  rock   they  are  made  with  a  base  of  one^ 
•  quarter  to  one  of  vertical  height.  *  ^ 

The  walls  protecting  the  sides  of  the  prism  are  built  of  masonry,  laid  dry.  They 
are  vertical  at  rear  with  a  face  batir  of  either  two  or  three  inches  per  foot.  The  width 
on  top  is  two  feet,  increased  to  three  feet  where  the  vertical  height  exceeds  about  eight 
-ieet.  Where  considered  necessary,  the  stability  of  these;  walls  has  been  increased  by  the 
addition  of  a  frost  batir  of  one  foot.  When  in  earth,  the  foundation  has  been  plated  at 
.  such  a  depth  as  to  allow  of  a  further  deepening  of  the  prism  to  the  extent  of  two  feet. 
They  are  built  of  the  best  stone  found  in  the  excavation  and  the  spaces  behind  are  filled 
with  broken  stone. 

The  tow  path  on  the  north  side  and  berme  bank  on  south  side  of  the  canal  stand 
at  an  elevation  of  eighteen  (18)  feet  above  the  bottom  of  the  prism,  and  are  formed  as 
■those  described  for  the  preceding  section. 
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Tlie  culverts  are  square  box  drains,  built  of  stone  and  laid  dry,  and  founded  generally 
upon  the  rock.  The  clear  opening  is  18"  x  18''.  The  cfftake  drains  convey  the  water  from 
the  back  ditches  under  the  tow  path  and  berme  bank  and  discharge  it  into  the  canal. 
They  are  built  in  the  same  manner  as  the  culverts,  but  with  openings  of  only  one  foot 
square.  These  culverts  and  off-take  drains  being  based  upon  the  rock,  enter  the  canal  at 
various  elevations. 

The  puddle  placed  at  two  points  to  reinforce  the  old  bank,  was  inconsiderable  in 
quantity ;  the  leaks  being  trifling  in  extent. 

The  original  contractors  for  this  section  were  Messrs-  John  and  Patrick  Lyons. 
Under  their  management,  work  was  commenced  3rd  February,  1876,  and  carried  on  until 
April,  1877,  when  an  assignment  of  the  contract  was  made  to  Mr.  John  Phelan,  who 
continued  the  work  until  the  16th  March,  1878,  when  he  failed  and  left  the  country. 
To  prepare  the  canal  for  the  opening  of  navigation,  considerable  work  was  necessaiy.  This 
was  undertaken  by  Mr.  Oonway,  Superintendent  of  the  Lachine  Canal,  and  under  his 
supervision  everything  was  done  which  was  required  before  the  letting  in  of  the  water. 
November  26th,  1878,  operations  were  re-commenced  under  contract  with  the  firm 
Williamson,  Rogers  k  Farrell,  and  completed  May  31st,  1879. 

During  the  winter  and  spring  of  1876,  the  greater  part  of  the  earth  excavation  above 

water  was  done,  as  well  as  a  small  quantity  of  rock  above  water.     Derricks  were  set  up 

and  preparations  made  during  the  summer,  to  commence  work  in  the  prism  as  soon  as 

possible  after  the  water  had  been  let  out  of  the  canal.     New  culverts  were  also  built,  and 

■  old  culverts  were  repaired.  , 

The  operations  during  the  winter  of  1877  consisted  in  the  excavation  of  a  large 
quantity  of  earth  and  rock  in  prism,  and  the  building  of  a  large  amount  of  wall  on  both 
sides  of  the  canal.  During  the  summer  of  this  year  and  until  November  28th,  nothing 
was  done  upon  this  section. 

During  the  winter  of  1878  the  amount  of  work  done  was  small,  and  confined  almost 
entirely  to  the  lower  end  of  the  section.  Fifteen  h\indred  (1,500)  feet  in  length  of  the 
north  side  was  walled  ;  and  the  prism  for  two  thousand  five  hundred  feet  (2,500)  was 
partly  graded.  No  work  was  done  during  the  time  of  navigation,  but  in  the  month  of 
December  a  little  earth  excavation  was  done  before  the  water  was  let  out  of  the  canal, 
and,  as  soon  afterwards  as  possible,  a  large  force  was  placed  upon  rock  and  earth  excava- 
tion in  the  prism. 

Throughout  the  wintar  season  of  1879  the  excavation  and  walling  were  pushed  on 
with  a  force  calculated  to  ensure  the  completion  of  the  work  below  water  before  the  open- 
ing of  navigation.  All  work  in  the  prism  was  finished  May  3rd,  and  the  water  let  in  at 
4.30  p.m.  of  that  day.  During  the  month  of  May  the  contractors  were  engaged  in  finish- 
ing walls  above  water,  trimming  tow-path,  berme  bank,  ditching  and  putting  in  off-take 
drains,  all  of  which  was  accomplished,  and  the  section  put  in  a  finished  condition  on  the 
last  day  of  the  month. 

The  contractors  who  completed  this  section  shewed  energy  and  skill  in  the  manner 
rin  which  they  carried  on  their  work,  and  deserve  credit  for  having  accomplished  all  that 
>wai3  required  of  them  at  the  time  of  the  opening  of  navigation.  • 

The  length  of  this  section  is  five  thousand  nine  hundred  and  eighty  (5,980)'  feet. 
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The  1  esult  of  the  operations  of  each  year,  ending  June  30th,  is  shown  in  the  following 
table : — 


Date. 

Earthwork. 

Rock 
Excavation. 

Puddle. 

Wall 
Masonry. 

GulTcrt 
Masonry 

1876 

1877.... 

187iJ 

1879.... 

53,785     

49,071      .... 

11,854     

13,648     .... 

1.024      .... 
47,312      .... 
32,293      . . . . 

115,601               ..a. 

nil     .... 
117     .... 
nil     .... 
nil     .... 

117    .... 

nil 
4.215 
3,227 
7,515 

....      nil 
....   257 
....     nil 
nil 

Totals. ... 

128,358     .... 

196,230     .... 

14,957 

.  .  .  •      ^O  i 

Section  No. 

10. 

The  work  upon  this  section  includes  the  widening  and  deepening  of  a  portion  of  the 
old  canal  to  the  dimensions  described  for  the  two  preceding  sections ;  the  formation  in 
part  of  a  new  channel  of  similar  width  and  depth  ;  the  protection  of  the  eai*th  sides  with 
walls  ;  the  forming  of  a  tow  path  on  the  north  side,  and  of  a  berme  bank  on  the  south 
side  for  a  portion  of  the  section  only  ;  the  grading  of  the  canal  property  on  both  sides  at. 
the  upper  end  of  the  section ;  tlie  building  of  the  necessary  culverts  and  drains,  and  the 
construction  of  a  guard  lock  with  retaining  walls  and  bridge  abutments. 

The  prism  and  sides  below  the  lock  have  been  formed  with  least  width,  depth  and 
slopes,  in  a  manner  exactly  similar  to  what  has  already  been  described'  for  Section  No.  9. 
The  width,  however,  where  the  new  canal  diverges  from  the  old  work,  is  necessarily  very 
much  inci^eased.  The  short  portion  of  the  section  above  the  lock  has  been  excavated  to  a 
depth  giving  fifteen  (15)  feet  at  lowest  stage  of  the  river,  as  required  for  a  navigation  of 
.fourteen  (14)  feet. 

The  side  walls  are,  for  the  greater  length  of  the  section,  of  masonry  laid  dry  and 
built  of  the  largest  and  best  stones  taken  out. of  the  excavation.  Adjoining  the  lower  wing 
walls  of  the  lock,  and  in  forming  a  continuation  of  the  retaining  walls  of  the  bridge  at  the 
upper  end  of  the  lock,  they  are  laid  in  cement.  In  the  former  case  thoy  are  three  (3)  feet 
wide  on  top,  vertical  at  rear,  and  with  face  batir  of  two  inches  per  foot  ;  in  the  latter 
case  the  width  at  base  has  been  made  eight  feet,  the  batir  varying  from  two  inches  to 
one-half  inch  per  foot  at  their  junction  with  the  lock  walls  and  bridge  retaining  walls, 
with  a  fi'ost  batir  commencing  within  five  feet  of  the  top,  making  the  width  on  the  top 
three  (3)  feet.      These  walls  of  both  classes  are  always  founded  upon  the  rock. 

The  berme  bank  and  tow  jjath  are  formed  to  a  like  height,  and  finished  in  the  same 
manner  as  those  described  for  Section  No.  9. 

One  culvert  and  one  drain  only  were  built  on  this  section,  both  being  boxes  of  two 
feet  square  in  clear,  built  of  masonry,  laid  dry.  At  the  upper  end  of  this  drain  a  well 
is  sunk,  covered  in  with  an  iron  grating,  which  admits  of  the  drainage  of  the  public  road 
which  crosses  the  canal  immediately  above  the  lock. 

The  guard  lock  is  two  hundred  and  seventy  (270)  feet  in  length   between    hollow 
quoins  and  forty  five  (45)  feet  in  width  at  bottom,  with  a  depth  on  sills  of  fourteen  (14) 
feet  at  lowest  stage  of  water  in   the  river.      This  lock  is  provided  with   the  necessary: 
i>ecesse3,  and  anchor  wall  required  for  the  placing  of  a  guard  gate  above   the  I'pper  p^ir 
of  gates.     Above  the  guard  gate  recesses  the  lock  walls  are  extended,  forming  retaining 
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-walls  for  the  bridge  abutments,  which  are  placed  at  a  sufficient  distance  to  allow  of  the 
bridge  swinging  towards  the  lock,  instead  of  away  from  it,  as  is  the  case  at  the  present 
lock  at  Lachine.  The  foundation  of  this  lock,  although  in  rock,  was  not  considered 
'  sufficiently  reliable,  and  a  timber  foundation  with  two  courses  of  planking  was  prepared. 
The  sills  are  placed  at  a  depth  of  five  feet  below  those  of  the  old  guard  lock  at  Lachine. 
The  only  variation  from  the  teims  of  the  specification  occurs  in  the  timbers  in  the  lock 
chamber  having  been  allowed  of  shorter  lengths  than  those  called  for  ;  they  extend,  how- 
ever, at  least  three  (3)  feet  ander  the  lock  walls.  The  stone  used  in  the  construction  of 
the  lock  und  bridge  masonry  was  all  of  an  approved  quality ;  that  used  for  the  face  work 
was  obtained  chiefly  at  Isle  Le  Uothe,  a  small  quantity  only  having  been  obtained,  in  the 
vicinity  of  the  work.  The  stone  used  for  backing  was  brought  from  quarries  at  St.  Genevieve 
und  Caughnawaga.     In  all  cases  it  is  a  grey  limestone. 

The  contract  for  this  section  was  signed  January  12th,  1876,  by  the  firm  Rogers, 
Kelly  and  Oo. 

Work  was  commenced  on  February  3rd  of  the  same  year,  and  during  the  winter 
aionths  operations  were  confined  to  excavation  in  earth. 

During  the  year  ending  June  30th,  1877,  a  large  proportion  of  the  eai*th  and  rock 
excavation  was  done.  Arrangements  were  made  for  the  delivery  of  cut  stone,  and  materials 
of  different  kinds  were  delivered.     A  portion  of  the  culvert  masonry  was  also  built. 

• 

The  work  done  during  the  year  ending  June  30th,  1878,  comprised  the  removal  of 
€arth  and  rock,  the  building  of  side  wails,  and  putting  in  of  timber  foundation  for  lock. 
One  mitre  sill  was  also  placed  and  another  framed.  A  quantity  of  stone  for  lock  masonry 
was  also  cat,  and  derricks  erected  for  laying  lock  walls. 

August  5th,  1878,  masonry  in  the  lock  was  commenced  and  was  continued  until 
November  1 7ih.  At  the  completion  of  the  fiscal  year  all  the  lock  masoavy,  as  well  as  the 
greater  part  of  the  bridge  and  side  wall  masonry  had  been  completed,  the  tow  path  and 
berme  bieink,  together  with  the  ground  south  of  the  lock,  graded  and  ditched  and  the 
culverts  completed. 

During  the  months  of  July,  August,  September  and  October,  the  bridge  masonry  and 
masonry  in  side  walls  was  finished,  the  remaining  rock  and  earth  adjoining  Section  No.  11 
was  removed,  the  south  approach  to  swing  bridge  was  graded  and  macadamized,  and  the 
ground  between  tha  old  and  new  locks  was  levelled  up. 

Nothing  remains  now  to  be  done,  with  exception  of  the  grading  of  north  approach 
•to  the  bridge.  ' 

All  mateiials  removed  from  excavation  in  the  lock  pit  and  section  generally,  except- 
ing only  the  clay  reserved  for  puddling  behind  the  lock  walls,  and  other  earth  required 
for  finishing  up,  has  been  deposited  in  the  river.  An  embankment  has  thus  been  formed 
•extending  up  stream  for  a  distance  of  four  thousand  eight  hundred  (4,800)  feet,  following 
ithe  line  of  pier  on  Section  No.  11,  and  forming  a  complete  protection  to  it  for  this  portion 
•of  ius  length. 

Xhe  length  of  this  section  is  fouiteen  hundred  and  eight  feet. 
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The  table  below  shows  the  total  amount  of  the  principal  items  of  work  done  during 
each  fiscal  year,  ending  J  une  30th. 


Excavation. 

1 

Masonry. 

i 

Timber. 
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Dam. 

Earth !  Rock 

Lock 
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Side 
Walls 
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o 
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Filling 

behind 
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Plank 

Iron. 

o 

O 

• 

Cyda. 

Cyds. 

Cydi. 

Cyds. 

Cyds. 

Cyds. 

Cyds 

Cyds. 

Cyiis. 

C  feet. 

C  feet. 

F.B.M. 

Lbs. 

1876 

22,765 

86 

nil. 

nil. 

nil. 

nil. 

nil. 

nil. 

nil. 

nil. 

nil. 

nil. 

nil 

1877 

30,419 

39,020 

If 

u 

tt 

169 

cc 

(C 

tt 

tt 

tt 

'a 

<t 

1878 

2,237 

35,214 

a 

u 

2,402 

32 

259 

(( 

tt 

473 

5,945 

a 

Si 

1879 

2,681 

.8,313 

7,055 

1,717 

1,426 

118 

1,885 

887 

• 

2,766 

589 

9,394 

96,623 

26,584 

1879 

494 

356 

100 

90 

157 

nil. 

nil. 

nil. 

nil. 

nil. 

nil. 

nil. 

471 

58,596 

82,998 

7,155 

1,807 

3,985 

319 

2,144 

887 

2,766 

1,062 

15,339 

9«,623 

27,05fr 

Section  No.  11. 

The  work  upon  this  section  comprises  the  construction  of  a  new  entrance  to  the  canal 
at  Lachine.  This  amounts  to  the  formation  of  an  entirely  new  harbor.  This,  when 
completed,  will  be  formed  by  a  continuous  line  of  pier  extending  up  stream  for  a  distan<^ 
of  six  thousand  one  hundred  feet 

The  harbour,  when  completed,  wUl  be  formed  by  a  continuous  line  of  pier  placed  on 
the  river  side  of  the  old  pier,  and  following  nearly  the  same  direction. 

TJ»e  channel  will  be  generally  two  hundred  feet  in  width.  At  the  up|>er  end  of  the 
section  this  width  will  be  increased  to  three  hundi*ed  feet.  The  depth  throufirhout  will 
be  fifteen  (15)  feet  at  the  lowest  stsge  of  water  in  the  river. 

On  the  north  side  the  channel  will  be  marked  by  a  number  of  detached  ciibs. 

The  excavation  consists  chiefly  of  rock  ;  at  the  lower  end  of  the  section  only  a  small 
quantity  of  earth  is  found. 

To  effect  the  unwatering  of  the  section  at  the  lower  end,  the  pier  has,  for  a  len^;^  of 
three  thousand  six  hundred  (3,600)  feet,  been  built  of  a  double  row  of  crib  work,  with  a 
space  between  them  of  six  feet.  A  cross  dam  has  also  been  built  Above  this  dam  all 
the  excavation  is  taken  out  by  means  of  submarine  blasting  and  dredging.  Below  the 
cross  dam,  and  dividing  this  part  of  the  section  into  two  nearly  equal  portions,  a  dam 
has  been  placed.     All  expense  connected  with  this  dam  is  borne  by  the  contractor. 

In  connection  with  the  unwatering  of  the  section  an  additional  expense  has  bee& 
incurred,  owing  to  the  spreading  of  the  cnbs  of  the  double  crib  work,  as  well  as  thoe» 
placed  along  the  old  pier  and  forming  the  base  of  the  dam  on  that  side  of  the  work.     Ta 
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stop  this  inclination  to  spread,  stone  was  placed  on  top  of  the  cribs.  Before  the  sides  are^ 
fini^ed  by  the  proposed  wall,  this  stone  must,  in  a  measure,  be  removed.  Stone  was  also 
placed  at  the  base  of  the  cribs  to  prevent  their  moving.     The  result  has  been  satisfactory. 

The  pier  at  the  upper  end  terminates  in  an  ice-breaker  built  in  the  most  solid  manner, 
and  sheeted  with  white  oak.  thirteen  inches  in  thickness. 

The  superstructure,  for  a  distance  of  six  hundred  feet  below  the  ice-breaker,  is  of 
timber.  Below  this  point,  it  will  be  of  masonry  on  one  or  both  sides.  Above  the  point 
to  which  the  embankment  extends,  a  wall  will  be  built  on  both  sides  ;  below  that  point,  a 
wall  will  be  built  upon  the  north  side  only. 

This  pier,  when  finished,  will  stand  at  about  the  same  height  as  the  existing  pier,, 
and  at  highest  flood  will  be  probably  but  one  foot  above  water. 

« 

The  extent  to  which  the  water  will  be  raised  by  the  construction  of  the  new  pier  is 
difficult  jto  estimate.  It  must  be  considei'able,  and  will  probably  amount  to  eight  inches. 
This  would  make  a  corresponding  increase  in  the  depth  of  the  canal  throughout. 

The  effect  of  the  new  works  will  be  to  increase  the  marginal  ice  for  a  distance  of 
about  three-quarters  of  a  mile  above  the  head  of  the  pier. 

In  every  i-espect  the  specification  has  been  carried  out  as  strictly  as  possible. 

The  contract  was  signed  for  this  section  by  the  firm  of  W.  Davis  <fc  Sons,  March 
2l8t,  1876,  and  work  was  commenced  in  the  month  of  July  of  the  same  year.  . 

During  the  year  ending  June  30th,  1877,  work  upon  the  pier  was  pushed  forward 
and  a  large  amount  of  timber  was  framed  and  piit  into  position.  A  large  amount  pf  labor 
was  also  expended  upon  submarine  excavation. 

Work  was  carried  on  during  the  season  of  1878,  in  all  its  difierent  branches,  and  also 
during  the  year  closed  at  the  date  of  my  last  report. 

The  state  of  the  work  at  present  may  be  thus  described  ;  all  crib  work  is  finished  ; 
the  small  pwtion  remaining  yet  to'be  done  being  insignificant.  All  the  dams  are  finished 
»na  seem  to  be  trustworthy.  There  seems  to  be  no  difficulty  in  unwatering.  As  the 
head  of  water  increases,  more  trouble  will  in  all  probability  be  encountered.  One  pump 
only  is  now  at  work,  and  it  seems  quite  equal  to  the  work  required.  A  second  will  be  in 
running  order  in  about  ten  days.  With  these  two  pumps  there  will  be  no  difficulty  in 
keeping  the  section  dry. 

Operations  are  confined  entirely  to  the  lower  end  of  the  section.  The  submarine 
work  has  been  almost  cou^.pleted.  In  the  amount  of  this  work  there  is  an  excess  above 
the  estimated  quantity.  This  is  caused  by  the  necessity  for  going  below  gi*ade.  In  the 
returns  m^de  from  month  to  month  all  submarine  excavation  to  one  foot  below  grade  has 
been  included.  This  has  been  carrying  out  an  arbitrary  rule.  The  bed  of  rock  at  grade 
has  often  exceeded  three  feet  in  thickness,  and  to  remove  this  it  is  necessary  to  do  a  large 
amount  of  unpaying  work.  The  foot  below  grade,  allowed  up  to  the  present,  does  appear 
to  be  small  to  cover  what  has  been  actually  taken  out.  In  dry  work  the  specifications 
admit  of  a  return  being  made  of  rock  below  grade.  On  Sections  Nos.  9  and  10  it  has 
been  found  necessary  to  remove  rock  for  a  depth  of  two  feet  below  grade.  On  Section 
No.  11  it  is  impossible  to  speak  with,  the  same  certainty. 
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« 

T lie  depth  of  water  on  this  section  will  be  inci^eased  considerably  hy  the  obatructioi 
rmed  by  the  new  works. 

The  work  done  from  year  to  year  is  shewn  in  the  table  below  :-:- 
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.i 
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56,273 
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7 

Total 

6,883 

14,770 

20,385 

26,159 

107,804 

732,353 

1,203,558 

237,329 

6,501 

37,675 

7 

-I  have  the  honor  to  be,  Sir, 

Your  obedient  servant, 

H.  H.  KILLALY, 
jR^sidtnt  Assistant  Engineer, 
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